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26 Human Secreted Proteins 

Field of the Invention 

This invention relates to newly identified polynucleotides, polypeptides 
encoded by these polynucleotides, antibodies that bind these polypeptides, uses of 
5 such polynucleotides, polypeptides, and antibodies, and their production. 

Background of the Invention 
Unlike bacterium, which exist as a single compartment surrounded by a 
membrane, human cells and other eucaryotes are subdivided by membranes into many 
functionally distinct compartments. Each membrane-bounded compartment, or 

10 organelle, contains different proteins essential for the function of the organelle. The 
cell uses "sorting signals," which are amino acid motifs located within the protein, to 
target proteins to particular cellular organelles. 

One type of sorting signal, called a signal sequence, a signal peptide, or a 
leader sequence, directs a class of proteins to an organelle called the endoplasmic 

15 reticulum (ER). The ER separates the membrane-bounded proteins from all other 
types of proteins. Once localized to the ER, both groups of proteins can be further 
directed to another organelle called the Golgi apparatus. Here, the Golgi distributes 
the proteins to vesicles, including secretory vesicles, the cell membrane, lysosomes, 
and the other organelles. 

20 Proteins targeted to the ER by a signal sequence can be released into the 

extracellular space as a secreted protein. For example, vesicles containing secreted 
proteins can fuse with the cell membrane and release their contents into the 
extracellular space - a process called exocytosis. Exocytosis can occur constitutively 
or after receipt of a triggering signal. In the latter case, the proteins are stored in 

25 secretory vesicles (or secretory granules) until exocytosis is triggered. Similarly, 
proteins residing on the cell membrane can also be secreted into the extracellular 
space by proteolytic cleavage of a "linker" holding the protein to the membrane. 

Despite the great progress made in recent years, only a small number of genes 
encoding human secreted proteins have been identified. These secreted proteins 

30 include the commercially valuable human insulin, interferon, Factor VIII, human 
growth hormone, tissue plasminogen activator, and erythropoeitin. Thus, in light of 
the pervasive role of secreted proteins in human physiology, a need exists for 
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identifying and characterizing novel human secreted proteins and the genes that 
encode them. This knowledge will allow one to detect, to treat, and to prevent 
medical diseases, disorders, and/or conditions by using secreted proteins or the genes 
that encode them. 

5 

Summary of the Invention 

The present invention relates to novel polynucleotides and the encoded 
polypeptides. Moreover, the present invention relates to vectors, host cells, 
antibodies, and recombinant and synthetic methods for producing the polypeptides 
10 and polynucleotides. Also provided are diagnostic methods for detecting diseases, 
disorders, and/or conditions related to the polypeptides and polynucleotides, and 
therapeutic methods for treating such diseases, disorders, and/or conditions. The 
invention further relates to screening methods for identifying binding partners of the 
polypeptides. 

15 

Detailed Description 

Definitions 

The following definitions are provided to facilitate understanding of certain 
terms used throughout this specification. 

20 In the present invention, "isolated" refers to material removed from its original 

environment (e.g., the natural environment if it is naturally occurring), and thus is 
altered "by the hand of man" from its natural state. For example, an isolated 
polynucleotide could be part of a vector or a composition of matter, or could be 
contained within a cell, and still be "isolated" because that vector, composition of 

25 matter, or particular cell is not the original environment of the polynucleotide. The 
term "isolated" does not refer to genomic or cDNA libraries, whole cell total or 
mRNA preparations, genomic DNA preparations (including those separated by 
electrophoresis and transferred onto blots), sheared whole cell genomic DNA 
preparations or other compositions where the art demonstrates no distinguishing 

30 features of the polynucleotide/sequences of the present invention. 



WO 01/23547 



PCT/US00/26337 



In the present invention, a "secreted" protein refers to those proteins capable 
of being directed to the ER, secretory vesicles, or the extracellular space as a result of 
a signal sequence, as well as those proteins released into the extracellular space 
without necessarily containing a signal sequence. If the secreted protein is released 
5 into the extracellular space, the secreted protein can undergo extracellular processing 
to produce a "mature" protein. Release into the extracellular space can occur by many 
mechanisms, including exocytosis and proteolytic cleavage. 

In specific embodiments, the polynucleotides of the invention are at least 15, 
at least 30, at least 50, at least 100, at least 125, at least 500, or at least 1000 

10 continuous nucleotides but are less than or equal to 300 kb, 200 kb, 100 kb, 50 kb, 15 
kb, 10 kb, 7.5 kb, 5 kb, 2.5 kb, 2.0 kb, or 1 kb, in length. In a further embodiment, 
polynucleotides of the invention comprise a portion of the coding sequences, as 
disclosed herein, but do not comprise all or a portion of any intron. In another 
embodiment, the polynucleotides comprising coding sequences do not contain coding 

15 sequences of a genomic flanking gene (i.e., 5' or 3' to the gene of interest in the 

genome). In other embodiments, the polynucleotides of the invention do not contain 
the coding sequence of more than 1000, 500, 250, 100, 50, 25, 20, 15, 10, 5, 4, 3, 2, or 
1 genomic flanking gene(s). 

As used herein, a "polynucleotide" refers to a molecule having a nucleic acid 

20 sequence contained in SEQ ID NO:X or the cDNA contained within the clone 
deposited with the ATCC For example, the polynucleotide can contain the 
nucleotide sequence of the full length cDNA sequence, including the 5' and 3' 
untranslated sequences, the coding region, with or without the signal sequence, the 
secreted protein coding region, as well as fragments, epitopes, domains, and variants 

25 of the nucleic acid sequence. Moreover, as used herein, a "polypeptide" refers to a 
molecule having the translated amino acid sequence generated from the 
polynucleotide as broadly defined. 

In the present invention, the full length sequence identified as SEQ ID NO:X 
was often generated by overlapping sequences contained in multiple clones (contig 

30 analysis). A representative clone containing all or most of the sequence for SEQ ID 
NO:X was deposited with the American Type Culture Collection ("ATCC"). As 
shown in Table 1, each clone is identified by a cDNA Clone ID (Identifier) and the 
ATCC Deposit Number. The ATCC is located at 10801 University Boulevard, 
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Manassas, Virginia 201 10-2209, USA. The ATCC deposit was made pursuant to the 
terms of the Budapest Treaty on the international recognition of the deposit of 
microorganisms for purposes of patent procedure. 

A "polynucleotide" of the present invention also includes those 
5 polynucleotides capable of hybridizing, under stringent hybridization conditions, to 
sequences contained in SEQ ID NO:X, the complement thereof, or the cDNA within 
the clone deposited with the ATCC. "Stringent hybridization conditions" refers to an 
overnight incubation at 42 degree C in a solution comprising 50% formamide, 5x SSC 
(750 mM NaCl, 75 mM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5x 

10 Denhardt's solution, 10% dextran sulfate, and 20 pg/ml denatured, sheared salmon 
sperm DNA, followed by washing the filters in 0.1 x SSC at about 65 degree C. 

Also contemplated are nucleic acid molecules that hybridize to the 
polynucleotides of the present invention at lower stringency hybridization conditions. 
Changes in the stringency of hybridization and signal detection are primarily 

15 accomplished through the manipulation of formamide concentration (lower 
percentages of formamide result in lowered stringency); salt conditions, or 
temperature. For example, lower stringency conditions include an overnight 
incubation at 37 degree C in a solution comprising 6X SSPE (20X SSPE = 3M NaCl; N 
0.2M NaH 2 P0 4 ; 0.02M EDTA, pH 7.4), 0.5% SDS, 30% formamide, 100 ug/ml 

20 salmon sperm blocking DNA; followed by washes at 50 degree C with 1XSSPE, 
0.1% SDS. In addition, to achieve even lower stringency, washes performed 
following stringent hybridization can be done at higher salt concentrations (e.g. 5X 
SSC). 

Note that variations in the above conditions may be accomplished through the 
25 inclusion and/or substitution of alternate blocking reagents used to suppress 
background in hybridization experiments. Typical blocking reagents include 
Denhardt's reagent, BLOTTO, heparin, denatured salmon sperm DNA, and 
commercially available proprietary formulations. The inclusion of specific blocking 
reagents may require modification of the hybridization conditions described above, 
30 due to problems with compatibility. 

Of course, a polynucleotide which hybridizes only to polyA+ sequences (such 
as any 3' terminal polyA+ tract of a cDNA shown in the sequence listing), or to a 
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complementary stretch of T (or U) residues, would not be included in the definition of 
"polynucleotide," since such a polynucleotide would hybridize to any nucleic acid 
molecule containing a poly (A) stretch or the complement thereof (e.g., practically 
any double-stranded cDNA clone generated using oligo dT as a primer). 
5 The polynucleotide of the present invention can be composed of any 

polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA or 
DNA or modified RNA or DNA. For example, polynucleotides can be composed of 
single- and double-stranded DNA, DNA that is a mixture of single- and double- 
stranded regions, single- and double-stranded RNA, and RNA that is mixture of 

10 single- and double-stranded regions, hybrid molecules comprising DNA and RNA 

that may be single-stranded or, more typically, double-stranded or a mixture of single- 
and double-stranded regions. In addition, the polynucleotide can be composed of 
triple-stranded regions comprising RNA or DNA or both RNA and DNA. A 
polynucleotide may also contain one or more modified bases or DNA or RNA 

15 backbones modified for stability or for other reasons. "Modified" bases include, for 
example, tritylated bases and unusual bases such as inosine. A variety of 
modifications can be made to DNA and RNA; thus, "polynucleotide" embraces 
chemically, enzymatically, or metabolically modified forms. 

The polypeptide of the present invention can be composed of amino acids 

20 joined to each other by peptide bonds or modified peptide bonds, i.e., peptide 

isosteres, and may contain amino acids other than the 20 gene-encoded amino acids. 
The polypeptides may be modified by either natural processes, such as 
posttranslational processing, or by chemical modification techniques which are well 
known in the art. Such modifications are well described in basic texts and in more 

25 detailed monographs, as well as in a voluminous research literature. Modifications 
can occur anywhere in a polypeptide, including the peptide backbone, the amino acid 
side-chains and the amino or carboxyl termini. It will be appreciated that the same 
type of modification may be present in the same or varying degrees at several sites in 
a given polypeptide. Also, a given polypeptide may contain many types of 

30 modifications. Polypeptides may be branched , for example, as a result of 

ubiquitination, and they may be cyclic, with or without branching. Cyclic, branched, 
and branched cyclic polypeptides may result from posttranslation natural processes or 
may be made by synthetic methods. Modifications include acetylation, acylation, 
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ADP-ribosylation f amidation, covalent attachment of flavin, covalent attachment of a 
heme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent 
attachment of a lipid or lipid derivative, covalent attachment of phosphotidylinositol, 
cross-linking, cyclization, disulfide bond formation, demethylation, formation of 

5 covalent cross-links, formation of cysteine, formation of pyroglutamate, formylation, 
gamma-carboxylation, glycosylation, GPI anchor formation, hydroxylation, 
iodination, methylation, myristoylation, oxidation, pegylation, proteolytic processing, 
phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-RNA 
mediated addition of amino acids to proteins such as arginylation, and ubiquitination. 

10 (See, for instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, 
2nd Ed., T. E. Creighton, W. H. Freeman and Company, New York (1993); 
POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, B. C. 
Johnson, Ed., Academic Press, New York, pgs. 1-12 (1983); Seifter et aL, Meth 
Enzymol 182:626-646 (1990); Rattan et al., Ann NY Acad Sci 663:48-62 (1992).) 

15 "SEQ ID NO:X" refers to a polynucleotide sequence while "SEQ ID NO:Y" 

refers to a polypeptide sequence, both sequences identified by an integer specified in 
Table 1. 

"A polypeptide having biological activity" refers to polypeptides exhibiting 
activity similar, but not necessarily identical to, an activity of a polypeptide of the 

20 present invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. In the case where dose dependency does 
exist, it need not be identical to that of the polypeptide, but rather substantially similar 
to the dose-dependence in a given activity as compared to the polypeptide of the 
present invention (i.e., the candidate polypeptide will exhibit greater activity or not 

25 more than about 25-fold less and, preferably, not more than about tenfold less 

activity, and most preferably, not more than about three-fold less activity relative to 
the polypeptide of the present invention.) 

Many proteins (and translated DNA sequences) contain regions where the 
amino acid composition is highly biased toward a small subset of the available 

30 residues. For example, membrane spanning domains and signal peptides (which are 
also membrane spanning) typically contain long stretches where Leucine (L), Valine 
(V), Alanine (A), and Isoleucine (I) predominate. Poly-Adenosine tracts (polyA) at 
the end of cDNAs appear in forward translations as poly-Lysine (poly-K) and poly- 
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Phenylalanine (poly-F) when the reverse complement is translated. These regions are 
often referred to as "low complexity" regions. 

Such regions can cause database similarity search programs such as BLAST to 
find high-scoring sequence matches that do not imply true homology. The problem is 
5 exacerbated by the fact that most weight matrices (used to score the alignments 
generated by BLAST) give a match between any of a group of hydrophobic amino 
acids (L,V and I) that are commonly found in certain low complexity regions almost 
as high a score as for exact matches. 

In order to compensate for this, BLASTX.2 (version 2.0a5MP-WashU) 

10 employs two filters ("seg" and "xnu") which "mask" the low complexity regions in a 
particular sequence. These filters parse the sequence for such regions, and create a 
new sequence in which the amino acids in the low complexity region have been 
replaced with the character "X". This is then used as the input sequence (sometimes 
referred to herein as "Query" and/or "Q") to the BLASTX program. While this 

15 regime helps to ensure that high-scoring matches represent true homology, there is a 
negative consequence in that the BLASTX program uses the query sequence that has 
been masked by the filters to draw alignments. 

Thus, a stretch of "X"s in an alignment shown in the following application 
does not necessarily indicate that either the underlying DNA sequence or the 

20 translated protein sequence is unknown or uncertain. Nor is the presence of such 
stretches meant to indicate that the sequence is identical or not identical to the 
sequence disclosed in the alignment of the present invention. Such stretches may 
simply indicate that the BLASTX program masked amino acids in that region due to 
the detection of a low complexity region, as defined above. In all cases, the reference 

25 sequence(s) (sometimes referred to herein as "Subject", "Sbjct", and/or "S") indicated 
in the specification, sequence table (Table 1), and/or the deposited clone is (are) the 
definitive embodiment(s) of the present invention, and should not be construed as 
limiting the present invention to the partial sequence shown in an alignment, unless 
specifically noted otherwise herein. 

30 

Polynucleotides and Polypeptides of the Invention 
FEATURES OF PROTEIN ENCODED BY GENE NO: 1 
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This gene isexpressed primarily in the following tissues/cDNA libraries: 
Soares placenta Nb2HP and to a lesser extent in Human Cerebellum; 
NCI_CGAP_Lyml2; Human Ovary; Human T-Cell Lymphoma; Soares melanocyte 
2NbHM; Human fetal brain (TFujiwara); Larynx Tumor; H. Striatum Depression, 
5 subt; Frontal lobe,dementia,re-excision; Soares_multiple_sclerosis_2NbHMSP; 
normalized infant brain cDNA; Mo7e Cell Line GM-CSF treated (lng/ml); 
Soares_NFL_T_GBC_Sl; Human Placenta; NCI_CGAP_GC4; Soares fetal liver 
spleen 1NFLS; Soares infant brain 1NBB; Human Normal Cartilage Fraction III; 
NCI_CGAP_Pr5; NCI_CGAP_Alvl; NCI_CGAP„Coll; NCI_CGAP_GCB 1 ; Brain 

10 Amygdala Depression; Human Prostate, subtracted; Human Tonsil, Lib 3; 

STRIATUM DEPRESSION; Human Prostate Cancer, Stage B2 fraction; Soares 
retina N2b5HR; NCT_CGAP_Ut3; NCI_CGAP_Gas4; Ovary, Cancer: Papillary 
Serous Cystic, Low Malignant Potential (4004562 B6); H. cerebellum, Enzyme 
subtracted; HSA 172 Cells; pBMC stimulated w/ poly I/C; Alzheimers, spongy 

15 change; Human T-cell lymphoma,re-excision; Stratagene neuroepithelium (#937231); 
Human Osteoclastoma, re-excision; Human Colon, re-excision; Synovial hypoxia; 
wilm's tumor; Brain Frontal Cortex, re-excision; Human Prostate; 
Soares_parathyroid_tumor_NbHPA; H. Kidney Medulla, re-excision; 
Soares_pregnant_uterus_NbHPU; Human Brain, Striatum; 12 Week Old Early Stage 

20 Human, II; PERM TF274; Human Thymus Stromal Cells; Human Adrenal Gland 
Tumor; Hepatocellular Tumor, re-excision; NCI_CGAP_Panl; Soares_testis_NHT; 
Soares_total_fetus_Nb2HF8_9w; Soares_parathyroid_tumor_NbHPA; Stratagene 
schizo brain S 1 1 ; Fetal Heart; 12 Week Old Early Stage Human; Adipocytes; 
Soares_multiple_sclerosis_2NbHMSP; Human Placenta; Human Fetal Heart; 

25 Monocyte activated; Human Bone Marrow, treated; NCI_CGAP_A A 1 ; T Cell helper 
I; Bone Marrow Cell Line (RS4,1 1); NCI_CGAP_Ut2; 

Soares_fetal_heart_NbHH19W; H. Frontal cortex,epileptic,re-excision; Hodgkin's 
Lymphoma II; Human fetal heart, Lambda ZAP Express; NCI_CGAP_Lu5; 
NCI_CGAP_GCB1; NCI_CGAP_Prl2; Soares_parathyroid_tumor_NbHPA; 
30 Stratagene neuroepithelium (#93723 1 ); Osteoblasts; Colon Tumor II; Nine Week Old 
Early Stage Human; T cell helper II and Primary Dendritic Cells, lib 1. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
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related to SEQ ID NO:l 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
5 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 3 124 of SEQ ID NO: 1 1, b 
is an integer of 15 to 3138, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 1 1 , and where b is greater than or equal to a 
+ 14. 

10 

FEATURES OF PROTEIN ENCODED BY GENE NO: 2 

This gene is expressed primarily in the following tissues/cDNA libraries: 

Soares_fetal_heart_NbHH19W and to a lesser extent in 

Soares_fetal_heart.NbHH19W; Soares_fetal_heart_NbHH19W; Keratinocyte; 
15 Soares_parathyroid_tumor_NbHPA; Human Activated Monocytes; Larynx 

Carcinoma; Healing groin wound, 6.5 hours post incision; Endothelial-induced; 

Neutrophils IL-1 and LPS induced; Soares ovary tumor NbHOT; 

Soares_parathyroid_tumor_NbHPA; Healing Abdomen wound,70&90 min post 

incision; Soares_fetal_heart_NbHH19W; Healing groin wound - zero hr post-incision 
20 (control); Healing groin wound, 7.5 hours post incision; Synovial hypoxia; 

Soares_fetal_lung_NbHL19W; Soares_fetal_heart_NbHH19W; Human Activated T- 

Cells; Soares breast 3NbHBst; NCI_CGAP_Eso2; Human pancreatic islet; 

Soares_NFL_T_GBC_S 1 ; Human Tongue, frac 1; Human Pituitary, re-excision; 

Frontal Lobe, Dementia; Human Thyroid; NCI_CGAP_Pr28; Lung Carcinoma A549 
25 TNFalpha activated; Human Normal Breast; Breast, Cancer: (4005522 A2); Human 

Epididymus; Alzheimers, spongy change; Soares_testis_NHT; 

Soares_NSF_F8_9W_OT,PA_P_Sl; H. Meningima, Ml; Spinal Cord, re-excision; 

Human Prostate; Human Thymus; Synovial Fibroblasts (control); Rejected Kidney, 

lib 4; Human Fetal Kidney, Reexcision; Human Fetal Lung III; NCI_CGAP_Br2; 
30 NCI_CGAP JCid5; Endothelial cells-control; Soares_fetal_heart_NbHH 19W; Smooth 

musde,control; NCI_CGAP_Utl; NCI_CGAP_Ut3; NCI_CGAPJtid3; 

NCI_CGAP_Kid5; T Cell helper I; Hodgkin's Lymphoma II; Human adult 

(K.Okubo); Osteoblasts and Primary Dendritic Cells, lib 1. 
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Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 38 as residues: Cys-35 to Gln-56, Ser-79 to Ser-88. 
Polynucleotides encoding said polypeptides are also provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 
5 available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 12 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
10 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1885 of SEQ ID NO: 12, b 
is an integer of 15 to 1899, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 12, and where b is greater than or equal to a 
+ 14. 

15 

FEATURES OF PROTEIN ENCODED BY GENE NO: 3 

This gene isexpressed primarily in the following tissues/cDNA libraries: 
Soares placenta Nb2HP and to a lesser extent in Soares_testis JMHT; Soares 
melanocyte 2NbHM; Soares fetal liver spleen 1NFLS; Soares infant brain 1NIB; 

20 Hepatocellular Tumor; Clontech human aorta polyA+ mRNA (#6572); Infant brain, 
Bento Soares; NCI_CGAP_Lu5; NCI_CGAP_Col6; NCI_CGAP_Kid5; 
Soares_pregnant_uterus„NbHPU; Soares_fetal_liver_spleen_lNFLS_S 1 ; 
Soares_senescent_fibroblasts_NbHSF; Monocyte activated, re-excision; Merkel 
Cells; Colon Carcinoma; Human Testes Tumor and Colon Tumor II. 

25 Preferred polypeptides of the present invention comprise immunogenic 

epitopes shown in SEQ ID NO: 39 as residues: Leu-31 to Lys-42. Polynucleotides 
encoding said polypeptides are also provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

30 related to SEQ ID NO: 13 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
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are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2688 of SEQ ID NO: 13, b 
is an integer of 15 to 2702, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 13, and where b is greater than or equal to a 
5 + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 4 

This gene isexpressed primarily in the following tissues/cDNA libraries: 
Human OB HOS control fraction I; Human Adult Retina; Fetal Heart, re-excision; 

10 Human Neutrophils, Activated, re-excision; Human Amygdala,re-excision; H. Kidney 
Medulla, re-excision; Human Amygdala; Keratinocyte. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 40 as residues: Ser-40 to Arg-54, Met-67 to Arg-75, 
Glu-78 to Ala-83. Polynucleotides encoding said polypeptides are also provided. 

15 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 14 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

20 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2598 of SEQ ID NO: 14, b 
is an integer of 15 to 2612, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 14, and where b is greater than or equal to a 

25 + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 5 

The translation product of this gene shares sequence homology with the 
murine interleukin-4 receptor (See, e.g., Genbank Accession No. 
30 gil 1 9836 1 (gbl A AB59727. 1 1; all references available through this accession are hereby 
incorporated by reference herein). Preferred polypeptide fragments comprise the 
following amino acid sequence: 
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EAELVWPGLSLGPVGRCTCPLGSRPQHPSPVSGCPLSTA (SEQ ID NO: 63). 
Also preferred are polynucleotides encoding these polypeptides. 

This gene is expressed primarily in the following tissues/cDNA libraries: 
Spleen, Chronic lymphocytic leukemia; neutrophils control. 
5 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 15 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

10 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1 181 of SEQ ID NO: 15, b 
is an integer of 15 to 1 195, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 15, and where b is greater than or equal to a 

15 + 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 6 

This gene is expressed primarily in Spinal Cord, re-excision. 
Preferred polypeptides of the present invention comprise immunogenic 

20 epitopes shown in SEQ ID NO: 42 as residues: Ser-27 to Phe-36. Polynucleotides 
encoding said polypeptides are also provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 1 6 and may have been publicly available prior to conception of 

25 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1487 of SEQ ID NO: 16, b 

30 is an integer of 15 to 1501, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO: 16, and where b is greater than or equal to a 
+ 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 7 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO: 64,SEQ ID NO: 
65,SEQ ID NO: 66 and/or SEQ ID NO: 67. Polynucleotides encoding these 
5 polypeptides are also provided. 

This gene is expressed primarily in the following tissues/cDNA libraries: 
NTERA2, control and to a lesser extent in Synovial hypoxia-RSF subtracted; Primary 
Dendritic Cells, lib 1; Human Testes, Reexcision; H. Frontal cortex,epileptic,re- 
excision; Stratagene neuroepithelium (#937231); Human Testes Tumor, re-excision; 

10 Human Testes Tumor; normalized infant brain cDNA; Activated T-Cell 

(12hs)/Thiouridine labelledEco; Human Testes; Soares placenta Nb2HP; Soares fetal 
liver spleen 1NFLS; Stratagene neuroepithelium (#937231); Stratagene NT2 neuronal 
precursor 937230; Human Umbilical Vein, Reexcision; L428; Soares_testis_NHT; 
Human Adrenal Gland Tumor; Human Whole Six Week Old Embryo; Pancreas Islet 

15 Cell Tumor; Soares melanocyte 2NbHM; Human Fetal Lung III; B-cells (stimulated); 
Human Placenta; 12 Week Early Stage Human II, Reexcision; Anergic T-cell; Human 
Amygdala; Human Microvascular Endothelial Cells, fract. A; Stratagene NT2 
neuronal precursor 937230; Human Bone Marrow, treated; T Cell helper I; 
NCI_CGAPJBrn23; Human 8 Week Whole Embryo; 

20 Soares_pregnant__uterus_NbHPU; Stratagene colon (#937204); Soares infant brain 
1NIB; Jurkat Cells, cyclohexamide treated, subtraction; Sinus piniformis Tumour; 
Larynx Normal; Adenocarcinoma; Salivary Gland, Lib 3; Smooth muscle, control, re- 
excision; human colon cancer; Smooth muscle-ILb induced; Human Adult Heart,re- 
excision; Human Pineal Gland; Raji Cells, cyclohexamide treated; Smooth Muscle- 

25 HASTE normalized; NTERA2 teratocarcinoma cell line+retinoic acid (14 days); HEL 
cell line; Human Colon Cancer,re-excision; Soares_fetal_liver_spleen_lNFLS_Sl; 
pBMC stimulated w/ poly I/C; Amniotic Cells - Primary Culture; Human Colon, re- 
excision; Synovial hypoxia; Human Manic Depression Tissue; Spinal Cord, re- 
excision; Gessler Wilms tumor; Soares_NSF_F8_9W_OT_PA_P_Sl; Mo7e Cell Line 

30 GM-CSF treated (lng/ml); Human Bone Marrow, re-excision; Breast Cancer Cell 
line, angiogenic; Human Brain, Striatum; Apoptotic T-cell; Human Fetal Kidney; 
HUMAN JURKAT MEMBRANE BOUND POLYSOMES; Human Umbilical Vein 
Endothelial Cells, uninduced; Human Pancreas Tumor; Stromal cell TF274; Human 
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umbilical vein endothelial cells, IL-4 induced; Human fetal heart, Lambda ZAP 
Express; NCI_CG AP_Ew 1 ; Soares.fetal_liver_spleen_lNFLS.Sl; Stratagene NT2 
neuronal precursor 937230; Human Fetal Brain; Human Thymus Stromal Cells; 
Soares_pineal_gland_N3HPG; CHME Cell Line,treated 5 hrs; Human Liver, normal; 
5 NCI_CGAPJLu5; Hepatocellular Tumor, re-excision; Smooth muscle, serum 
induced,re-exc; CHME Cell Line,untreated; Resting T-Cell Library ,11; Human 
Substantia Nigra; Colon Carcinoma; Human Eosinophils; Adipocytes; Human adult 
(K.Okubo); Human fetal heart, Lambda ZAP Express; Human retina cDNA Tsp509I- 
cleaved sublibrary; Soares_fetal_lung_NbHL19W; Heart; Endothelial cells-control; 

10 Human Osteoclastoma; Soares_pregnant_uterus_NbHPU; Monocyte activated; 
Spleen, Chronic lymphocytic leukemia; Human chromosome 12p cDNAs; 
NCI_CGAP_Co8; NCI_CGAP_Lu5; NCI_CGAPJJtl; NCI_CGAP_CLL1; 
NCI„CGAP_Col4; NCI_CGAP_Gas4; NCI_CGAP_Brn25; NCI_CGAP_Brn35; 
Soares_testis_NHT; Soares_NSF_F8„9W_OT_PA_P_S 1 ; 

15 Soares_total_fetus_Nb2HF8_9w; Activated T-cell(12h)/Thiouridine-re-excision; 
Keratinocyte and Nine Week Old Early Stage Human. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 43 as residues: Pro-21 to Lys-27, Thr-42 to Gln-49. 
Polynucleotides encoding said polypeptides are also provided. 

20 The tissue distribution in dendritic cells indicates the protein product of this 

clone is useful for the diagnosis and treatment of a variety of immune system 
disorders. Representative uses are described in the "Immune Activity" and "Infectious 
Disease" sections below, in Example 11, 13, 14, 16, 18, 19, 20, and 27, and elsewhere 
herein. Briefly, the expression of this gene product indicates a role in regulating the 

25 proliferation; survival; differentiation; and/or activation of hematopoietic cell 

lineages, including blood stem cells. This gene product is involved in the regulation 
of cytokine production, antigen presentation, or other processes suggesting a 
usefulness in the treatment of cancer (e.g. by boosting immune responses). Since the 
gene is expressed in cells of lymphoid origin, the natural gene product is involved in 

30 immune functions. Therefore it is also useful as an agent for immunological disorders 
including arthritis, asthma, immunodeficiency diseases such as AIDS, leukemia, 
rheumatoid arthritis, granulomatous disease, inflammatory bowel disease, sepsis, 
acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, such as T-cell mediated 
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cytotoxicity; immune reactions to transplanted organs and tissues, such as host- 
versus-graft and graft-versus-host diseases, or autoimmunity disorders, such as 
autoimmune infertility, lense tissue injury, demyelination, systemic lupus 
erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
5 disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful 
in the expansion of stem cells and committed progenitors of various blood lineages, 
and in the differentiation and/or proliferation of various cell types. 

10 Based upon the tissue distribution of this protein, antagonists directed against 

this protein may be useful in blocking the activity of this protein. Accordingly, 
preferred are antibodies which specifically bind a portion of the translation product of 
this gene. Also provided is a kit for detecting tumors in which expression of this 
protein occurs. Such a kit comprises in one embodiment an antibody specific for the 

15 translation product of this gene bound to a solid support. Also provided is a method of 
detecting these tumors in an individual which comprises a step of contacting an 
antibody specific for the translation product of this gene to a bodily fluid from the 
individual, preferably serum, and ascertaining whether antibody binds to an antigen 
found in the bodily fluid. Preferably the antibody is bound to a solid support and the 

20 bodily fluid is serum. The above embodiments, as well as other treatments and 

diagnostic tests (kits and methods), are more particularly described elsewhere herein. 
The protein is useful on modulating signalling responses in a number of cell types. 
Such utility would have therapeutic applications in, as a non-limiting example, 
proliferating cells. Furthermore, the protein may also be used to determine biological 

25 activity, raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to 
identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 
Many polynucleotide sequences, such as EST sequences, are publicly 

30 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO: 17 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
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would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1865 of SEQ ID NO: 17, b 
is an integer of 15 to 1879, where both a and b correspond to the positions of 
5 nucleotide residues shown in SEQ ID NO: 17, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 8 

Preferred polypeptides of the invention comprise a polypeptide having the 

10 amino acid sequence set out in the sequence listing as SEQ ID NO: 68 and/or SEQ ID 
NO: 69. Polynucleotides encoding these polypeptides are also provided. 

This gene is expressed primarily in the following tissues/cDNA libraries: 
Smooth muscle,control; Human Activated T-Cells. 

Preferred polypeptides of the present invention comprise immunogenic 

15 epitopes shown in SEQ ID NO: 44 as residues: Thr-108 to Pro-1 15. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution indicates the protein product of this clone is useful for 
the diagnosis and treatment of a variety of immune system disorders. Representative 
uses are described in the "Immune Activity" and "Infectious Disease" sections below, 

20 in Example 1 1 , 13, 14, 16, 1 8, 19, 20, and 27, and elsewhere herein. Briefly, the 
expression of this gene product indicates a role in regulating the proliferation; 
survival; differentiation; and/or activation of hematopoietic cell lineages, including 
blood stem cells. This gene product is involved in the regulation of cytokine 
production, antigen presentation, or other processes suggesting a usefulness in the 

25 treatment of cancer (e.g. by boosting immune responses). Since the gene is expressed 
in cells of lymphoid origin, the natural gene product is involved in immune functions. 
Therefore it is also useful as an agent for immunological disorders including arthritis, 
asthma, immunodeficiency diseases such as AIDS, leukemia, rheumatoid arthritis, 
granulomatous disease, inflammatory bowel disease, sepsis, acne, neutropenia, 

30 neutrophilia, psoriasis, hypersensitivities, such as T-cell mediated cytotoxicity; 

immune reactions to transplanted organs and tissues, such as host-versus-graft and 
graft-versus-host diseases, or autoimmunity disorders, such as autoimmune infertility, 
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lense tissue injury, demyelination, systemic lupus erythematosis, drug induced 
hemolytic anemia, rheumatoid arthritis, Sjogren's disease, and scleroderma. 

Moreover, the protein may represent a secreted factor that influences the 
differentiation or behavior of other blood cells, or that recruits hematopoietic cells to 
5 sites of injury. Thus, this gene product is thought to be useful in the expansion of stem 
cells and committed progenitors of various blood lineages, and in the differentiation 
' and/or proliferation of various cell types. Moreover, the protein is useful in the 
detection, treatment, and/or prevention of a variety of vascular disorders and 
conditions, which include, but are not limited to miscrovascular disease, vascular leak 

10 syndrome, aneurysm, stroke, embolism, thrombosis, coronary artery disease, 

arteriosclerosis, and/or atherosclerosis. Furthermore, the protein may also be used to 
determine biological activity, to raise antibodies, as tissue markers, to isolate cognate 
ligands or receptors, to identify agents that modulate their interactions, in addition to 
its use as a nutritional supplement. Protein, as well as, antibodies directed against the 

15 protein may show utility as a tumor marker and/or immunotherapy targets for the 
above listed tissues. 

Based upon the tissue distribution of this protein, antagonists directed against 
this protein may be useful in blocking the activity of this protein. Accordingly, 
preferred are antibodies which specifically bind a portion of the translation product of 

20 this gene. Also provided is a kit for detecting tumors in which expression of this 

protein occurs. Such a kit comprises in one embodiment an antibody specific for the 
translation product of this gene bound to a solid support. Also provided is a method of 
detecting these tumors in an individual which comprises a step of contacting an 
antibody specific for the translation product of this gene to a bodily fluid from the 

25 individual, preferably serum, and ascertaining whether antibody binds to an antigen 
found in the bodily fluid. Preferably the antibody is bound to a solid support and the 
bodily fluid is serum. The above embodiments, as well as other treatments and 
diagnostic tests (kits and methods), are more particularly described elsewhere herein. 
Furthermore, the protein may also be used to determine biological activity, raise 

30 antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions, in addition to its use as a nutritional supplement. 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 18 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
5 excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2355 of SEQ ID NO: 18, b 
is an integer of 15 to 2369, where both a and b correspond to the positions of 
10 nucleotide residues shown in SEQ ID NO: 18, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 9 

Preferred polypeptides of the invention comprise a polypeptide having the 
15 amino acid sequence set out in the sequence listing as SEQ ID NO: 71. 
Polynucleotides encoding these polypeptides are also provided. 

This gene is expressed primarily in the following tissues/cDNA libraries: 
Soares_testis_NHT and to a lesser extent in Soares_testis_NHT; Stratagene pancreas 
(#937208); Human Testes; Soares ovary tumor NbHOT; NCI_CGAP_Co2; 
20 NCI_CGAP_GC4; Larynx carcinoma IV; Soares_NhHMPu_S 1 ; TF-1 Cell Line GM- 
CSF Treated; Human Uterine Cancer; Human Adult Testes, Large Inserts, 
Reexcision; Activated T-Cell (12hs)/Thiouridine labelledEco and Activated T- 
cell( 1 2h)/Thiouridine-re-excision. 

Preferred polypeptides of the present invention comprise immunogenic 
25 epitopes shown in SEQ ID NO: 45 as residues: Arg-19 to Glu-25, Thr-86 to Gly-95, 
Pro- 128 to Tyr-136, Glu-164 to Cys-171, Lys-180 to Ser-187, Cys-244 to Leu-249, 
Cys-262 to Gly-269, Gly-289 to Ser-296. Polynucleotides encoding said polypeptides 
are also provided. 

The tissue distribution in testicular tissue indicates that polynucleotides and 
30 polypeptides corresponding to this gene are useful for the treatment and diagnosis of 
conditions concerning proper testicular function (e.g. endocrine function, sperm 
maturation), as well as cancer. Therefore, this gene product is useful in the treatment 
of male infertility and/or impotence. This gene product is also useful in assays 
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designed to identify binding agents, as such agents (antagonists) are useful as male 
contraceptive agents. Similarly, the protein is believed to be useful in the treatment 
and/or diagnosis of testicular cancer. The testes are also a site of active gene 
expression of transcripts that is expressed, particularly at low levels, in other tissues 
5 of the body. Therefore, this gene product may be expressed in other specific tissues or 
organs where it may play related functional roles in other processes, such as 
hematopoiesis, inflammation, bone formation, and kidney function, to name a few 
possible target indications. 

Based upon the tissue distribution of this protein, antagonists directed against 

10 this protein may be useful in blocking the activity of this protein. Accordingly, 

preferred are antibodies which specifically bind a portion of the translation product of 
this gene. Also provided is a kit for detecting tumors in which expression of this 
protein occurs. Such a kit comprises in one embodiment an antibody specific for the 
translation product of this gene bound to a solid support. Also provided is a method of 

15 detecting these tumors in an individual which comprises a step of contacting an 
antibody specific for the translation product of this gene to a bodily fluid from the 
individual, preferably serum, and ascertaining whether antibody binds to an antigen 
found in the bodily fluid. Preferably the antibody is bound to a solid support and the 
bodily fluid is serum. The above embodiments, as well as other treatments and 

20 diagnostic tests (kits and methods), are more particularly described elsewhere herein. 
Furthermore, the protein may also be used to determine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions, in addition to its use as a nutritional supplement. 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 

25 marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 19 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

30 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1068 of SEQ ID NO: 19, b 
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is an integer of 15 to 1082, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 19, and where b is greater than or equal to a 
+ 14. 

5 FEATURES OF PROTEIN ENCODED BY GENE NO: 10 

This gene is expressed primarily in the following tissues/cDNA libraries: 
NCI_CGAP_GCB 1 and to a lesser extent in T cell helper II; HUMAN B CELL 
LYMPHOMA; Soares fetal liver spleen 1NFLS; Soares__testis_NHT; Soares placenta 
Nb2HP; Soares_fetalJiver_spleen_lNFLS_Sl; Primary Dendritic cells,frac 2; 

10 Soares_fetal_heart_NbHH19W; Spleen, Chronic lymphocytic leukemia; Bone 

Man-ow Cell Line (RS4,11); Breast, Cancer: (4005522 A2); Ovary, Cancer: Grade II 
Papillary Carcinoma (1935 AIF); Jurkat T-cell Gl phase; T-Cell PHA 16 hrs; Human 
Thymus; Human Testes, Reexcision; human tonsils; Anergic T-cell; T Cell helper I; 
Soares_fetalJung_NbHL19W; Soares_fetal_heart_NbHH19W ; 

15 Soares_fetal_lung_NbHL19W; NCI_CGAP_Ut2; Soares_fetalJung_NbHL19W; 
Lung, Cancer: Invasive, Poorly Differentiated Adenocarcinoma, Metastatic (400516; 
Apoptotic T-cell, re-excision; Smooth muscle, ILlb induced; H Female Bladder, 
Adult; Human Osteosarcoma; Myoloid Progenitor Cell Line; Jurkat T-Cell, S phase; 
H. Meningima, Ml; Breast, Normal: (4005522- B2); Apoptotic T-cell; HUMAN 

20 JURKAT MEMBRANE BOUND POLYSOMES; Soares_fetalJung_NbHL19W; 
Human Umbilical Vein Endothelial Cells, uninduced; Human Hippocampus; Atrium 
cDNA library Human heart; Soares_NFL_T_GBC_Sl; 

Soares_NSF_F8_9W_OT_PA_P_Sl; Soares_pregnant_uterus_NbHPU; Stratagene 
lung carcinoma 937218; Human Testes Tumor, re-excision; Human Thymus Stromal 

25 Cells; Human Ovary; Smooth muscle, serum induced,re-exc; Human Synovial 
Sarcoma; 12 Week Early Stage Human II, Reexcision; Human Osteoclastoma; 
Monocyte activated; CD34 positive cells (Cord Blood); NCI_CGAPJ3CB 1 ; Human 
Testes; Stratagene NT2 neuronal precursor 937230; Colon Normal III; Hodgkin's 
Lymphoma II; NCI_CGAP_Lu5; NCI_CGAP_CLL1; NCI_CGAP_Col2; 

30 NCI_CG APJ3CB0; NCI_CGAP_Kid3; NCI_CG APJKidS ; NCI_CGAP_Kid6; 
Stratagene NT2 neuronal precursor 937230; Soares_fetal_lung_NbHL19W and 
Primary Dendritic Cells, lib 1 . 
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Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 46 as residues: Asn-35 to Gln-40, Pro-56 to Phe-67, 
Gly-70 to Ser-75, Phe-93 to Cys-98. Polynucleotides encoding said polypeptides are 
also provided. 

5 The tissue distribution in germinal center B cells indicates that 

polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis, treatment, and/or prevention of a variety of immune system disorders. 
Representative uses are described in the "Immune Activity" and "Infectious Disease" 
sections below, in Example 11,13, 14, 16, 18, 19, 20, and 27, and elsewhere herein. 

10 Briefly, the expression of this gene product indicates a role in regulating the 
proliferation; survival; differentiation; and/or activation of hematopoietic cell 
lineages, including blood stem cells. This gene product may be involved in the 
regulation of cytokine production, antigen presentation, or other processes suggesting 
a usefulness in the treatment of cancer (e.g., by boosting immune responses). Since 

15 the gene is expressed in cells of lymphoid origin, the natural gene product may be 
involved in immune functions. Therefore it may be also used as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous disease, inflammatory bowel 
disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, such as 

20 T-cell mediated cytotoxicity; immune reactions to transplanted organs and tissues, 
such as host-versus-graft and graft- versus-host diseases, or autoimmunity disorders, 
such as autoimmune infertility, lense tissue injury, demyelination, systemic lupus 
erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
disease, scleroderma and tissues. Moreover, the protein may represent a secreted 

25 factor that influences the differentiation or behavior of other blood cells, or that 

recruits hematopoietic cells to sites of injury. In addition, this gene product may have 
commercial utility in the expansion of stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or proliferation of various cell 
types. Furthermore, the protein may also be used to determine biological activity, 

30 raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify 
agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:20 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
5 excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 499 of SEQ ID NO:20, b 
is an integer of 15 to 513, where both a and b correspond to the positions of 
10 nucleotide residues shown in SEQ ID NO:20, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 11 

The translation product of this gene shares sequence homology with elastin, 
15 the protein responsible for the elastic properties of vertebrate tissues (See, e.g., 

Genbank Accession No. gill63002lgblAAA30498.1l; all references available through 
this accession are hereby incorporated by reference herein). Preferred polypeptide 
fragments comprise the following amino acid sequences: 

PGLGVGRWVPGFHPGCVSLSWGAAQSGKKSPGGJLG (SEQ ID NO: 72), and/or 
20 LGGCGVPGFHQGCVCLPRGASKRGKKSTGGWG (SEQ ID NO: 73). Also 
preferred are the polynucleotides encoding these polypeptides. 
This gene is expressed primarily in neutrophils control. 
Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 47 as residues: Pro-35 to Arg-47, Ala-51 to Glu-62, 
25 Gly-99 to Tip- 111, His- 1 2 1 to Gly- 1 37. Polynucleotides encoding said polypeptides 
are also provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:21 and may have been publicly available prior to conception of 
30 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
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general formula of a-b, where a is any integer between 1 to 769 of SEQ ID NO:21, b 
is an integer of 15 to 783, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:21, and where b is greater than or equal to a 
+ 14. 

5 

FEATURES OF PROTEIN ENCODED BY GENE NO: 12 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
10 gblAAD07366.1l (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "ribosomal protein 
L27 (rpl27) [Helicobacter pylori 26695]". A partial alignment demonstrating the 
observed homology is shown immediately below. 

15 >gb|AAD07366 . 1 | (AE000548) ribosomal protein L27 (rpl27) (Helicobacter pylori 
26695] >pir j A64557 | A64557 ribosomal protein L27 - Helicobacter 
pylori (strain 26695) >sp | P56050 | RL27_HELPY SOS RIBOSOMAL PROTEIN 
L27. 

Length = 88 

20 

Minus Strand HSPs: 

Score = 140 (49.3 bits), ExDect = 1.3e-08, P = 1.3e-08 
^ Identities = 29/71 (40%), Positives = 45/71 (63%), Frame = -1 

Q: 552 RRQGIKXMEGHYVHAGNIIATQRHFRWHPGAHVGVGKNKCLYALEEGIVRYTKEVYVPHP 373 

RR G+KK +V AGNII QR + HPG +VG+GK+ LYAL +G+V++ + 
S: 19 RRLGVKKFGSEFVRAGNIIVRQRGTKMHPGNNVGMGKDHTLYALIDGWKFEHK D 73 

30 Q: 372 RNTEAVDLITR 340 
RN + V ++++ 
S: 74 RNRKKVSWSQ 84 

The segment of gbl A AD07366.il that is shown as "S" above is set out in the 
35 sequence listing as SEQ ID NO: 74. Based on the structural similarity, these 

homologous polypeptides are expected to share at least some biological activities. 

Such activities are known in the art, some of which are described elsewhere herein. 

Assays for determining such activities are also known in the art, some of which have 

been described elsewhere herein. 
40 Preferred polypeptides of the invention comprise a polypeptide having the 

amino acid sequence set out in the sequence listing as SEQ ID NO: 75 which 

corresponds to the "Q M sequence in the alignment shown above (gaps introduced in a 

sequence by the computer are, of course, removed). Additional, preferred polypeptide 

fragments comprise the following amino acid sequence: 
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RRQGIKKMEGHYVHAGNIIATQRHFRWHPGAHVGVGKNKCLYALEEGIVRY 
TKEVYVP (SEQ ID NO: 75). Also preferred are polynucleotides encoding these 
polypeptides. 

This gene is expressed primarily in the following tissues/cDNA libraries: 
5 Human Dermal Endothelial Cells, untreated and to a lesser extent in Human Dermal 
Endothelial cells, treated; Human Stromal Endometrial fibroblasts, untreated; Human 
Fetal Thymus; Human Stromal endometrial fibroblasts, treated with progesterone; 
Human Stromal endometrial fibroblasts, treated w/ estradiol; B-cells (stimulated); 
Soares_placenta_8to9weeks_2NbHP8to9W; Soares_fetal_heart_NbHH 19W; Human 

10 Liver, normal,CapFinder»»"; Soares_testis_NHT; Soares_pregnant_uterus_NbHPU; 
Soares_fetal Jung_NbHL19W; Soares_fetal_heart_NbHH 19W; 
Soares_parathyroid_tumor_NbHPA; NTERA2 + retinoic acid, 14 days; 
NCI_CGAP_Co3; Soares melanocyte 2NbHM; Human Primary Breast Cancer 
Reexcision; Soares_fetal_lung_NbHL19W; Soares_fetal_heart_NbHH19W; 

1 5 NCI_CGAP_Kid8; Soares_pregnant„uterus_NbHPU; Lung Carcinoma A549 
TNFalpha activated; Breast Cancer cell line, MDA 36; Synovial hypoxia-RSF 
subtracted; NCI_CGAP_Lu5; Soares_fetal_heart_NbHH19W; Endothelial cells- 
control; Soares_fetalJiver_spleen_lNFLS_Sl; Keratinocyte; T cell helper II; Soares 
infant brain 1NIB; H. Primary Dendritic Cells,lib 3; Bone Cancer, re-excision; 

20 Human ovary tumor cell OV350721; Pericardium; Primary Dendritic 

cells,CapFinder2, frac 1; Primary Dendritic Cells, CapFinder, frac 2; Soares ovary 
tumor NbHOT; Human Kidney Tumor; Human osteoarthritic,fraction II; CD34+cells, 
n, FRACTION 2; Lung, Normal: (40053 13 Bl); HepG2 Cells, lambda library; H. 
Striatum Depression, subt; Human Primary Breast Cancer,re-excision; Hodgkin's 

25 Lymphoma I; HSA 172 Cells; Cem cells cyclohexamide treated; NCI_CGAP_Ov34; 
NCI_CGAP_Brn25; NCI_CGAP_Lyml2; Ovary, Cancer: (4004332 A2); Human 
Normal Breast; Messangial cell, frac 2; HEL cell line; Human endometrial stromal 
cells-treated with estradiol; Smooth muscle, IL'lb induced; Human Fetal Epithelium 
(Skin); Soares_pregnant_uterus_NbHPU; Human endometrial stromal cells; Jurkat T- 

30 Cell, S phase; Prostate BPH; Normalized infant brain, Bento Soares; 
Soares_fetaLheart_NbHH19W; Soares_NSF_F8_9W__OT_PAJP_S 1 ; 
Soares_pregnant_uterus_NbHPU; Soares_total_fetus_Nb2HF8_9w; 
Soares_fetal_liver_spleenJNFLS_Sl; Mo7e Cell Line GM-CSF treated (Ing/ml); 
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NCI_CGAP_Ewl; NCI_CGAPJ3C3; NCI_CGAPJ>r2; NCLCGAPJW; 
NCI_CGAP_Pr5; NCI_CGAP_GCB 1 ; NCI_CGAPJ>r2I; NCI_CGAP_Co8; 
NCI_CGAP_Kid3; NCLCGAPJGd5; B-Cells; Human Thymus; L428; Human Fetal 
Kidney; Human Uterine Cancer; Soares_placenta_8to9weeks_2NbHP8to9W; T-Cell 
5 PHA 24 hrs; Spinal cord; Soares adult brain N2b5HB55Y; Human Adrenal Gland 
Tumor; CHME Cell Line,treated 5 hrs; Human adult testis, large inserts; Human Gall 
Bladder; Human T-Cell Lymphoma; Adipocytes; Normal colon; NCI_CGAPJPr24; 
Soares_placenta_8to9weeks_2NbHP8to9W; Human Synovial Sarcoma; Human 
Placenta; NCI_CGAP_Brn25; HUMAN B CELL LYMPHOMA; Spleen, Chronic 

10 lymphocytic leukemia; Bone Marrow Cell Line (RS4,1 1); neutrophils control; Human 
Cerebellum and Primary Dendritic Cells, lib 1. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 48 as residues: Ser-32 to Gly-44, Ser-46 to Gly-58. 
Polynucleotides encoding said polypeptides are also provided. 

15 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:22 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

20 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 832 of SEQ ID NO:22, b 
is an integer of 15 to 846, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:22, and where b is greater than or equal to a 

25 + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 13 

This gene is expressed primarily in human ovarian cancer. 

Many polynucleotide sequences, such as EST sequences, are publicly 
30 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:23 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
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would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 785 of SEQ ID NO:23, b 
is an integer of 15 to 799, where both a and b correspond to the positions of 
5 nucleotide residues shown in SEQ ID NO:23, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 14 

Preferred polypeptides of the invention comprise a polypeptide having the 

10 amino acid sequence set out in the sequence listing as SEQ ID NO: 77. 
Polynucleotides encoding these polypeptides are also provided. 

This gene is expressed primarily in the following tissues/cDNA libraries: 
Soares_total_fetus_Nb2HF8_9w and to a lesser extent in HUMAN JURKAT 
MEMBRANE BOUND POLYSOMES; Stratagene liver (#937224); Human 

15 Quadriceps; Human Pineal Gland; Ovary, Cancer: Grade II Papillary Carcinoma 
(1935AIF); Stratagene muscle 937209; Stratagene muscle 937209; Stratagene 
pancreas (#937208); Soares_senescent_fibroblasts_NbHSF; Stratagene lung 
carcinoma 937218; Ovary, Cancer: Poorly differentiated adenocarcinoma 
(9809C332); Breast Cancer Cell line, angiogenic; NCI_CGAP_GC4; 

20 NCI_CGAP_Kid3; Human Umbilical Vein Endothelial Cells, uninduced; Stromal cell 
TF274; Soares_fetalJieart_NbHH19W; B-cells (stimulated); Human Testes; Colon 
Normal III; Bone Marrow Cell Line (RS4,1 1); H. Frontal cortex,epileptic,re-excision; 
Human Cerebellum; Human Cardiomyopathy, RNA remake; Stomach Tumour; Raji 
cells, cyclohexamide treated, subtracted; Bone Cancer; LNCAP + o.3nM R1881; 

25 Human Prostate Cancer, Stage B2 fraction; stromal cell clone 2.5; Human (Caco-2) 
cell line, adenocarcinoma, colon, remake; Human Colon, subtraction; Human Adult 
Retina; Human Pituitary, subtracted; Supt Cells, cyclohexamide treated; CD40 
activated monocyte dendridic cells; Soares adult brain N2b4HB55Y; HL-60, PMA 
4H, re-excision; Stratagene endothelial cell 937223; Myoloid Progenitor Cell Line; 

30 wilm's tumor; Brain Frontal Cortex, re-excision; Human colorectal cancer; Liver 
HepG2 cell line.; NCI_CGAP_Kid5; NCI_CGAP_Brn35; Soares_testis_NHT; 
Soares_fetalJieart_NbHH19W; Soares_parathyroid_tumor_NbHPA; Mo7e Cell Line 
GM-CSF treated (lng/ml); Human Bone Marrow, re-excision; Pancreas Tumor PCA4 
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Tu; HM1; NCI„CGAPJBr2; NCI_CGAP_Pr9; NCI_CGAP_Kid5; NCI_CGAP_Pr22; 
Stratagene endothelial cell 937223; Human umbilical vein endothelial cells, IL-4 
induced; Liver, Hepatoma; Soares adult brain N2b5HB55Y; 

Soares_pregnant_uterus_NbHPU; Soares_fetalJiver_spleen_lNFLS_Sl ; Epithelial- 
5 TNFa and INF induced; Human Ovary; 12 Week Old Early Stage Human; Human 
Testes, Reexcision; Endothelial-induced; Endothelial cells-control; Anergic T-cell; 
Human Amygdala; Smooth muscle,control; NCI_CGAP_Gas4; NCI_CGAP_Brn25; 
NCI_CGAP_Kidl 1; Soares_testis_NHT; NCI_CG AP_GCB 1 ; Hodgkin's Lymphoma 
II; NCI_CGAP_Co3; Colon Tumor II and Soares placenta Nb2HP. 
10 Preferred polypeptides of the present invention comprise immunogenic 

epitopes shown in SEQ ID NO: 50 as residues: Gly-24 to Gly-36, Gly-48 to Arg-57, 
Ala-61 to Gln-66, Lys-82 to Lys-98. Polynucleotides encoding said polypeptides are 
also provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 
15 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:24 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
20 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 522 of SEQ ID NO:24, b 
is an integer of 15 to 536, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:24, and where b is greater than or equal to a 
+ 14. 

25 

FEATURES OF PROTEIN ENCODED BY GENE NO: 15 

This gene is expressed primarily in the following tissues/cDNA libraries: 
Human Adult Small Intestine; Human fetal brain (TFujiwara) and to a lesser extent in 
Human Fetal Brain; Human Cerebellum, subtracted; Human Pituitary, subtracted; 
30 Human Amygdala; NCI_CGAP_Lu5; NCI_CGAP_Pan 1 ; Stratagene lung carcinoma 
937218; b4HB3MA Cot8-HAP-Ft and Nine Week Old Early Stage Human. 
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Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 51 as residues: Pro-20 to Ser-25. Polynucleotides 
encoding said polypeptides are also provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 
5 available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:25 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
10 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1371 of SEQ ID NO:25, b 
is an integer of 15 to 1385, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:25, and where b is greater than or equal to a 
+ 14. 

15 

FEATURES OF PROTEIN ENCODED BY GENE NO: 16 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO: 78. 
Polynucleotides encoding these polypeptides are also provided. 

20 This gene is expressed primarily in the following tissues/cDNA libraries: 

Soares_total_fetus_Nb2HF8_9w and to a lesser extent in Primary Dendritic Cells, lib 
1; normalized infant brain cDNA; Colon Normal II; Dendritic cells, pooled; Primary 
Dendritic cells,frac 2; NCI_CGAP_Co3; NCI_CGAP_Kid3; Colon Normal III; Palate 
normal; Hodgkin's Lymphoma I; NCI_CGAP_CLL1; NCI_CGAP_Gas4; 

25 NCI_CG AP_Pan 1 ; NCI_CG APJCid 1 1 ; CD40 activated monocyte dendridic cells; 
Human Pineal Gland; Human Whole Brain, re-excision; Healing groin wound, 6.5 
hours post incision; KMH2; Soares_placenta__8to9weeks_2NbHP8to9W; Human 
Pancreas Tumor; NCI_CGAP.CLL1; NCI_CGAP_Kid3; Soares_NhHMPu_Sl; 
Soares_testis_NHT; Soares_NFL_T_GBC_S 1 ; Colon Tumor; Human Placenta; 

30 Human Osteoclastoma; NCI_CGAP_Pr22 and Human 8 Week Whole Embryo. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:26 and may have been publicly available prior to conception of 
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the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
5 general formula of a-b, where a is any integer between 1 to 2430 of SEQ ID NO:26, b 
is an integer of 15 to 2444, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:26, and where b is greater than or equal to a 
+ 14. 

10 FEATURES OF PROTEIN ENCODED BY GENE NO: 17 

This gene is expressed primarily in the following tissues/cDNA libraries: 
Soares placenta Nb2HP and to a lesser extent in Human Placenta; Soares retina 
N2b4HR; Salivary Gland, Lib 2; Soares_pineal_gland_N3HPG; Morton Fetal 
Cochlea; Human Fetal Spleen; Human Manic Depression Tissue; 12 Week Old Early 

15 Stage Human; Human heart cDNA (YNakamura); NCI_CGAP_Utl ; 
NCI_CGAP_Kidl 1 and Nine Week Old Early Stage Human. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:27 and may have been publicly available prior to conception of 

20 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2048 of SEQ ID NO:27, b 

25 is an integer of 15 to 2062, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:27, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 18 

30 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
pirlA60235IA60235 (all information available through the recited accession number is 



WO 01/23547 



PCT7US00/26337 



30 

incorporated herein by reference) which is described therein as "interleukin-5 receptor 
- mouse (fragments)". A partial alignment demonstrating the observed homology is 
shown immediately below. 

5 >pir |A60235|A60235 interleukin-5 receptor - mouse (fragments) 
Length = 63 

Plus Strand HSPs: 

10 Score = 63 (22.2 bits). Expect = 5.4, P = 1.0 

Identities = 14/34 (41%), Positives = 15/34 (44%), Frame = +2 

Q: 509 VPSLQPQTRPPGLHCAFPNSHPFLPGVLCSTPLP 610 
VPS P PPG P SHP P T +P 

15 S: 27 VPSPSPALGPPGFEDYXPPSHPXPPXASSPTMIP 60 

The segment of pirlA60235IA60235 that is shown as "S" above is set out in 
the sequence listing as SEQ ID NO: 79. Based on the structural similarity, these 
homologous polypeptides are expected to share at least some biological activities. 

20 Such activities are known in the art, some of which are described elsewhere herein. 
Assays for determining such activities are also known in the art, some of which have 
been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO: 80 which 

25 corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 

This gene is expressed primarily in the following tissues/cDNA libraries: 
Soares placenta Nb2HP; H, Meningima, Ml; Soares infant brain 1NIB, 

Many polynucleotide sequences, such as EST sequences, are publicly 

30 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:28 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 

35 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1 136 of SEQ ID NO:28, b 
is an integer of 15 to 1 150, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:28, and where b is greater than or equal to a 
+ 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 19 

This gene is expressed primarily in the following tissues/cDNA libraries: 
Stratagene lung (#937210) and to a lesser extent in NCI_CGAP_GC6; 
5 Soares_NhHMPu_Sl ; NCI_CGAP_Kidl 1 ; CD40 activated monocyte dendridic cells; 
Stratagene colon (#937204); Myoloid Progenitor Cell Line; 
Soares_NFL_T_GBC_Sl; Soares_total__fetus_Nb2HF8_9w; Mo7e Cell Line GM- 
CSF treated (Ing/ml); Human Umbilical Vein, Reexcision; NCI_CG AP_GCB 1 ; 
Soares_NhHMPu_S 1 ; Human Umbilical Vein Endothelial Cells, uninduced; 

10 NCI_CGAP_Brn23; NCl_CGAP_Kidl2; NCI_CG AP_GCB 1 ; Normal colon; Human 
Endometrial Tumor; Soares placenta Nb2HP; Prostate,BPH, Lib 2; prostate-edited; 
Human Adult Pulmonary; Lung, Cancer: Poorly-Differentiated Squamous Cell 
carcinoma (4005313 A3); NCI_CGAPJJt4; NCLCGAP_Col4; NCI_CGAP_Lu24; 
NCI_CGAP_Brn23; NTERA2 + retinoic acid, 14 days; Jurkat T-cell Gl phase; 

15 Human Manic Depression Tissue; KMH2; Clontech human aorta polyA+ mRNA 
(#6572); Human fetal heart, Lambda ZAP Express; Human Hippocampus; Spinal 
cord; Hemangiopericytoma; Bone Marrow Stromal Cell, untreated; CHME Cell 
Line,treated 5 hrs; Hepatocellular Tumor, re-excision; Human Ovary; Colon 
Carcinoma; Early Stage Human Brain; Primary Dendritic cells,frac 2; Human Testes, 

20 Reexcision; Human Osteoclastoma; Hodgkin's Lymphoma II; Human 8 Week Whole 
Embryo and Nine Week Old Early Stage Human. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:29 and may have been publicly available prior to conception of 

25 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2055 of SEQ ID NO:29, b 

30 is an integer of 15 to 2069, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:29, and where b is greater than or equal to a 
+ 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 20 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gbIAAC51799.ll (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "ORF2 [Homo 
sapiens]". A partial alignment demonstrating the observed homology is shown 
immediately below. 



10 >gb | AAC51799.1) ORF2 (Homo sapiens] >gb| AAC51802 . 1 | ORF2 [Homo sapiens] 
>sp|O00627 |O00627 ENDOGENOUS RETROVIRUS H 

PROTEASE/ INTEGRASE- DERIVED ORF1 , ORF2 , AND PUTATIVE ENVELOPE 
PROTEIN. 
Length = 94 



15 



20 



Plus scrand HSPs: 

Score = 169 (59.5 bits), Expect = 5.0e-12, P = 5.0e-12 
Identities = 33/62 (53%) , Positives = 40/62 (64%), Frame = +1 

Q: 292 CPSWHFTLFLHCITENLSWSYPEHPTLTAFLDWITNLIFQGDLQEFTPDEAEFFTFTLAL 471 

C FTLFL IT + + SW YP+ TL + L+WI +L +QG LQ F PDE FFTF L L 
S: 5 CLHRRFTLFLQAITADISWCYPQTATLNSLLEWIDDLCWQGTLQYFHPDEVLFFTFILTL 64 

25 Q: 472 CL 477 

L 

S: 65 TL 66 

The segment of gblAAC51799.1l that is shown as "S" above is set out in the 
30 sequence listing as SEQ ID NO: 81. Based on the structural similarity, these 

homologous polypeptides are expected to share at least some biological activities. 

Such activities are known in the art, some of which are described elsewhere herein. 

Assays for determining such activities are also known in the art, some of which have 

been described elsewhere herein. 
35 Preferred polypeptides of the invention comprise a polypeptide having the 

amino acid sequence set out in the sequence listing as SEQ ID NO: 82 which 

corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 

sequence by the computer are, of course, removed). 

This gene is expressed primarily in Neutrophils control, re-excision. 
40 Preferred polypeptides of the present invention comprise immunogenic 

epitopes shown in SEQ ID NO: 56 as residues: Phe-33 to Leu-38, Pro-45 to Gln-58, 

Ala-81 to Phe-86, Gly-88 to Gln-97. Polynucleotides encoding said polypeptides are 

also provided. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:30 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
5 excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 467 of SEQ ID NO:30, b 
is an integer of 15 to 481, where both a and b correspond to the positions of 
10 nucleotide residues shown in SEQ ID NO:30, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 21 

The computer algorithm BLASTX has been used to determine that the 
15 translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
emblCAA18155.ll (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "(AL022165) 
dJ71L16.5 (KIAA0267 LIKE putative Na(+)/H(+) exchanger) [Homo sapiens]". A 
20 partial alignment demonstrating the observed homology is shown immediately below. 



25 



30 



35 



40 



45 



50 



>emb|CAAl8155. 1 | (AL022165) dJ71L16.5 (KIAA0267 LIKE putative Na(+)/H(+) 

exchanger) [Homo sapiens] >sp |075827 (075827 DJ71L16.5 (KIAA0267 
LIKE PUTATIVE NA(+)/H(+) EXCHANGER) (FRAGMENT). 
Length = 616 

Plus Strand HSPs: 

Score = 812 (285.8 bits), Expect = 5.9e-109, Sum P(2) = 5.9e-109 
Identities - 167/275 (60%), Positives = 196/275 (71%), Frame = +1 



Y LLFGESVLNDAVAIVL+ SI Y P N +AFDAAAFF+SVG FLGIF+GSF MG+ 



Q: 


13 


S: 


172 


Q: 


190 


S: 


232 


Q: 


370 


S: 


291 


Q: 


550 


S: 


351 


Q: 


730 


S: 


411 



+ A +TKFTKL FP+LET 



G TG+VAVLFCG+TQAHYTYN 



NLS +S+ RTKQLFE ++FLAEN IF YMGLALFTFQ H+F+ +FI+GAF+AIF+ RA + 



IYPLSF LNLGR+ KI WNFQHMMMFSGLRGA+AFALAIR+T S +QMM 



PML+WL IRVGV+ 
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The segment of emblCAA18155.ll that is shown as "S" above is set out in the 

sequence listing as SEQ ID NO: 83. Based on the structural similarity, these 

homologous polypeptides are expected to share at least some biological activities. 
5 Such activities are known in the art, some of which are described elsewhere herein. 

Assays for determining such activities are also known in the art, some of which have 

been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 

amino acid sequence set out in the sequence listing as SEQ ID NO: 84 which 
10 corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 

sequence by the computer are, of course, removed). 

This gene is expressed primarily in the following tissues/cDNA libraries: 

Soares_NhHMPu_Sl; Soares_fetal_heart_NbHH19W and to a lesser extent in 

Soares_total_fetus_Nb2HF8_9w; Soares_NhHMPu_Sl; Soares breast 3NbHBst; 
15 Soares_fetal_lung_NbHL19W; Soares_parathyroid_tumor_NbHPA; 

Soares_fetal_liver_spleen_lNFLS_Sl; Soares placenta Nb2HP; NCI__CGAP_CNS 1 ; 

NCI_CGAP_Bni35; Soares_fetal_liver_spleen_lNFLS_Sl; Larynx Carcinoma; 

Human Prostate BPH, re-excision; Early Stage Human Lung, subtracted; 

Soares_total_fetus_Nb2HF8_9w; CD40 activated monocyte dendridic cells; 
20 Soares_pregnant_uterus_NbHPU; Human Adipose; NTERA2, control; 

Soares_multiple_sclerosis_2NbHMSP; Soares_pregnant_uterus_NbHPU and Spleen, 

Chronic lymphocytic leukemia. 

Preferred polypeptides of the present invention comprise immunogenic 

epitopes shown in SEQ ID NO: 57 as residues: Tyr-63 to Thr-74, Gly-135 to Trp-142, 
25 Asn-165 to Lys-171, Glu-210 to Lys-232, Ser-244 to Leu-250, Glu-284 to Asp-289, 

Asp-321 to Asn-333. Polynucleotides encoding said polypeptides are also provided. 
Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:31 and may have been publicly available prior to conception of 
30 the present invention. Preferably, such related polynucleotides are specifically 

excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 

are one or more polynucleotides comprising a nucleotide sequence described by the 
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general formula of a-b, where a is any integer between 1 to 2739 of SEQ ID NO:31, b 
is an integer of 15 to 2753, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:31, and where b is greater than or equal to a 
+ 14. 

5 

FEATURES OF PROTEIN ENCODED BY GENE NO: 22 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
10 gblAAC60664.1l (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "myotonic dystrophy 
kinase, DM-kinase {C-terminal, alternatively spliced, clone delta II,III,IV,V} [mice, 
brain, Peptide Partial, 474 aa] [Mus sp.]". A partial alignment demonstrating the 
observed homology is shown immediately below. 

15 

>gb| AAC60664 .1 | myotonic dystrophy kinase, DM-kinase {C-terminal, alternatively 
spliced, clone delta II, III, IV, V} [mice, brain, Peptide Partial, 
474 aa] iMus sp.] >pir | 178396 | 178396 myotonic dystrophy kinase - 
mouse (fragment) 
20 Length = 474 

Plus Strand HSPs : 

Score = 96 (33.8 bits), Expect = 0.65, P = 0.48 
25 Identities = 27/61 (44%) , Positives = 27/61 (44%), Frame = +3 

Q: 180 RLWLWCLALPWGHFPCICVGMSSPGLFGSTGSACPPGFLCCHSPLY*SLSDLQPQWAFCL 359 
R WLW AWGPCV SLGSGAP C SPL L L P WA 
30 S: RP ^ WAS ^ WGQAPCTA ^ CCS ~" LPGS ^^ YPRRVACSCSPL LWLLPPHWAALG 451 

Q: 360 W 362 
W 

S: 452 W 452 

35 The segment of gblAAC60664.ll that is shown as "S" above is set out in the 

sequence listing as SEQ ID NO: 85. Based on the structural similarity, these 
homologous polypeptides are expected to share at least some biological activities. 
Such activities are known in the art, some of which are described elsewhere herein. 
Assays for determining such activities are also known in the art, some of which have 

40 been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO: 86 which 
corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 
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This gene is expressed primarily in the following tissues/cDNA libraries: H. 
Ovarian Tumor, II, OV5232. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

5 related to SEQ ID NO:32 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

10 general formula of a-b, where a is any integer between 1 to 135 1 of SEQ ID NO:32, b 
is an integer of 15 to 1365, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 32, and where b is greater than or equal to a 
+ 14. 



1 5 FEATURES OF PROTEIN ENCODED BY GENE NO: 23 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
dbjlBAA08916.ll (all information available through the recited accession number is 
20 incorporated herein by reference) which is described therein as "AREC3 [Mus 
musculus]". A partial alignment demonstrating the observed homology is shown 
immediately below. 



>dbj |BAA08916.1 | AREC3 [Mus musculus] >pir | S63628 | S63628 homeotic protein AREC3 
25 (clone M8> - mouse (fragment) 

Length = 327 

Plus Strand HSPs: 

30 Score =73 (25.7 bits), Expect = 1.3, Sum P(2) = 0.72 

Identities = 15/47 (31%), Positives = 22/47 (46%), Frame = +3 

Q: 345 CHVPAGSAQAQCIFSXXXXXXXXXXXXXXHLHSPYRMRPKTWPRYKA 485 
C P+G+A+ +CI S + +P R+R TWPR A 

35 S: 201 CPAPSGTARRRCIVSRRSRATRSRSSTS-RIATPRRLRSGTWPRSPA 246 

The segment of dbjlBAA08916. II that is shown as "S" above is set out in the 
sequence listing as SEQ ID NO: 87. Based on the structural similarity, these 
homologous polypeptides are expected to share at least some biological activities. 
40 Such activities are known in the art, some of which are described elsewhere herein. 
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Assays for determining such activities are also known in the art, some of which have 
been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO: 88 which 
5 corresponds to the M Q" sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 

This gene is expressed primarily in the following tissues/cDNA libraries: 
Soares infant brain 1NIB and to a lesser extent in 

Soares_multiple_sclerosis_2NbHMSP; Soares_senescent_fibroblasts_NbHSF; 

10 Human Pituitary, subt IX; NCI_CGAP_Co3; Human Primary Breast Cancer 
Reexcision; T cell helper II; HPAS (human pancreas, subtracted); 
Soares_fetal_heart_NbHH19W; Human Adult Small Intestine; T-Cell PHA 24 hrs; 
Human fetal lung; NCLCGAP_Ut3; NCI_CGAP_CLL1; NCI_CGAP_Col4; 
NCI_CGAP_GCB1; NCI_CGAP_Pr22; NCI_CGAP_Brn25; Soares_NhHMPu_S 1 ; 

15 Soares_testis_NHT; Soares_NFL_T_GBC_S 1 ; normalized infant brain cDNA and H. 
Frontal cortex,epileptic,re-excision. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 59 as residues: Ser-23 to Arg-30, Gln-42 to Pro-48, 
Arg-50 to Arg-56. Polynucleotides encoding said polypeptides are also provided. 

20 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:33 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

25 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 622 of SEQ ID NO:33, b 
is an integer of 15 to 636, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:33, and where b is greater than or equal to a 

30 + 14. 
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The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
pirlB45470IB45470 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as 
"hydroxymethylglutaryl-CoA lyase (EC 4.1.3.4) - chicken". A partial alignment 
demonstrating the observed homology is shown immediately below. 

>pir | B45470 |B45470 hydroxymethylglutaryl-CoA lyase (EC 4.1.3.4) - chicken 

>sp | P35915 |HMGL_CHICK HYDROXYMETHYLGLUTARYL-COA LYASE (EC 4.1.3.4) 
(HMG-COA LYASE) <HL) (3- HYDROXY - 3 - METHYLGLUTARATE- COA LYASE) . 
Length = 298 

Plus Strand HSPs: 

Score = 1105 (389.0 bits), Expect = 3.3e-lll, P = 3.3e-lll 
Identities = 207/293 (70%), Positives = 244/293 (83%), Frame = +2 

Q: 17 PEFVKIVEVGPRDGLQNEKVIVPTDIKIEFINRLSQTGLSVIEVTSFVSSRWVPQMADHT 196 

P+ VK+VEVGPRDGLQNEK +VPT +KI 1+ LS+TGL VIE TSFVS RWVPQMADH 
S: 3 PQRVKVVEVGPRDGLQNEKSWPTPVKIRLIDMLSETGLPVIEATSFVSPRWVPQMADHA 62 

Q: 197 E VMKG I HQ Y PG VR Y P VLTPNLQG F H H A V AAG AT E I S VFG AAS E S FS KKNI NCS I EESMGK 376 

EVM+GI++ PGV YPVLTPNL +GF AVAAGA E+S+FGAASE F+KKNINCSIEES+ + 
S: 63 E VMQG I NKLPGV S Y P VLTPNL KG FQ AAVAAG AKEVS I FG AAS EL FT KKNINC SIEESLER 122 

Q: 377 FEEWKSARHMNIPARGYVSCALGCPYEGSITPQKVTEVSKKLYGMGCYEISLGDTIGVG 556 

F EV+ +AR +IP RGYVSC LGCPYEG+I+ KV EVSKK+Y MGCYEISLGD IG+G 
S: 123 FSEVMNAARAASIPVRGYVSCVLGCPYEGNISAAKVAEVSKKMYSMGCYEISLGDRIGIG 182 

Q: 557 T PGS MKRMLES VMKE IP PG ALAVHCHDT YGQALAN I LTALQMG INWDS AVSGLGGC PY A 736 

TPGSMK ML +VMKE+P G ALAVHCHDT YGQALAN I L ALQ MG + + WD+ + V+ GLGGC P Y A 
S: 183 TPGSMKEMLAAVMKEVPVGALAVHCHDTYGQALANILVALQMGVSVVDASVAGLGGCPYA 242 

Q: 737 KGASGNVATEDLIYMXXXXXXXXXXXXYKVMEAGDFICKAVNKTTNSKVAQAS 895 

+GASGNVATEDL+YM K+M+ G FIC A+N+ TNSKV+QA+ 

S: 243 QGASGNVATEDLVYMLNGLGIHTGVDLQKLMDTGTFICNALNRRTNSKVSQAA 295 

The segment of pirlB45470IB45470 that is shown as "S M above is set out in the 
sequence listing as SEQ ID NO: 89. Based on the structural similarity, these 
homologous polypeptides are expected to share at least some biological activities. 
Such activities are known in the art, some of which are described elsewhere herein. 
Assays for determining such activities are also known in the art, some of which have 
been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO: 90 which 
corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 

This gene is expressed primarily in the following tissues/cDNA libraries: 
Soares infant brain 1NIB and to a lesser extent in Infant brain, LLNL array of Dr. M. 
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Soares 1NIB; Human Infant Brain; Human Substantia Nigra; 
Soares_total_fetus_Nb2HF8_9w; normalized infant brain cDNA and Human Fetal 
Heart. 

Many polynucleotide sequences, such as EST sequences, are publicly 
5 available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:34 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
10 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2192 of SEQ ID NO:34, b 
is an integer of 15 to 2206, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:34, and where b is greater than or equal to a 
+ 14. 

15 

FEATURES OF PROTEIN ENCODED BY GENE NO: 25 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
20 dbjIBAA 12974. II (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "SHPS-l [Homo 
sapiens]". A partial alignment demonstrating the observed homology is shown 
immediately below. 

25 >dbj |BAA12974 .1 j SHPS-l [Homo sapiens] >emb| CAA71403 . 1 | SIRP-alphal [Homo 
sapiens 1 >pir | JC5287 | JC5287 SHP substrate-1 protein - human 
>sp| P78324 1P78324 PROTEIN TYROSINE PHOSPHATASE, NON- RECEPTOR TYPE 
SUBSTRATE 1 PRECURSOR (SHP SUBSTRATE- 1 J { INHIBITORY RECEPTOR 
SHPS-l) (SHPS-l) (SIGNAL- REGULATORY PROTEIN ALPHA- 1) 

30 (SIRP-ALPHA1) . >emb|CAB38874.l| (AL034562) dJ684024.1 (SHP 

substrate 1, SHPS-l, MYD-1 antigen, Signal_regulatory protein 1, 
SIRP-alphal)) [Homo sapiens] {SUB 146-503} 
Length =503 

35 Plus Strand HSPs: 

Score = 299 (105.3 bits). Expect = 2.4e-25, P = 2.4e-25 
Identities = 65/136 (47%), Positives = 88/136 (64%), Frame = +3 

40 Q: 117 VQQTEMS QT VSTG E S 1 1 LS C S VPNTLPNG PVLWF KGTG PNR KL I YNFKQGNFPRVK E IG D 296 
V Q + S +V+ GES IL C+V + +P GP+ WF+G GP R+LIYN K+G+FPRV + + 
S: 36 VIQPDKSVSVAAGESAILHCTVTSLIPVGPIQWFRGAGPARELIYNQKEGHFPRVTTVSE 95 

Q: 297 TTKPGNTDFSTRIRKISLADAGTYYCVKFIKGRAIKEYQSGRGTQVFVTVSYSSRSQKSE 47 6 
45 +TK N DFS I 1+ ADAGTYYCVKF KG E++SG GT++V R++S 

S: 96 STKRENMDFS I S I SNIT PADAGTYYCVKFRKG SPDT EFKSGAGTELS V RAKPSA 149 
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Q: 477 ICISGLKSRH--QQNCSF 524 

+SG +R 0 SF 
S: 150 P WSG P AARAT PQHTVS F 167 

5 

The segment of dbj IB AA12974.il that is shown as "S" above is set out in the 
sequence listing as SEQ ID NO: 91. Based on the structural similarity, these 
homologous polypeptides are expected to share at least some biological activities. 
Such activities are known in the art, some of which are described elsewhere herein. 

10 Assays for determining such activities are also known in the art, some of which have 
been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO: 92 which 
corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 

15 sequence by the computer are, of course, removed). 

This gene is expressed primarily in the following tissues/cDNA libraries: 
Soares_testis_NHT; Human Adult Testes, Large Inserts, Reexcision; Human Testes. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 61 as residues: Gly-67 to Lys-73, Gly-90 to Phe-100, 

20 Glu-128 to Gly-134, Tyr-143 to Lys-149, Leu-157 to Ser-166. Polynucleotides 
encoding said polypeptides are also provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:35 and may have been publicly available prior to conception of 

25 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 655 of SEQ ID NO:35, b 

30 is an integer of 1 5 to 669, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO: 35, and where b is greater than or equal to a 
+ 14. 
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The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gblAAC18120.ll (all information available through the recited accession number is 
5 incorporated herein by reference) which is described therein as "(AF059258) 
monocarboxylate transporter MCT3 [Rattus norvegicus]". A partial alignment 
demonstrating the observed homology is shown immediately below. 



>gb| AAC18120.1 j (AF059258) monocarboxylate transporter MCT3 ERattus norvegicus) 
10 >sp I 070461 |O70461 MONOCARBOXYLATE TRANSPORTER MCT3 . >gb | AAB70582 . 1 | 

(AF019111) monocarboxylate transporter MCT3 [Mus musculus] {SUB 
337-492} 
Length =492 

15 Plus Strand HSPs : 

Score = 190 (66.9 bits) , Expect = l.Be-11, P = 1.8e-ll 
Identities = 61/196 (31%), Positives = 89/196 (45%), Frame = +3 

6 YAWRGXXXXXXXXXXXXXXCGALLRPPSLAE DPAVGGPRAQLTSLLKHG PFL 161 

+ WRG CGA++RPP + DPA G RA+ LL F+ 

171 FGVJRGGFLLFGGLLLHCCACGAVMRPPPGPQPRPDPAPPGGRARHRQLLDLAVCTDRTFM 230 

162 RYTVALTLINTGYFIPYLHLVAHLQDLDWDPLPAAFLLSVVAISDLVGRVVSG WLGD 332 

Y V L+ G F+P + LV + +D AAFLLS+V D+V R G LG 

231 VYMVTKFLMALGLFVPAILLVNYAKDAGVPDAEAAFLLSIVGFVDIVARPACGALAGLGR 290 

333 AVPGPVTRLLMLWTTLTGVSLALFPVAQAPTALVALAVAYGFTSXALAPLAFSVLPEL1G 512 

P V L L G++ + A++ LVA tA+G + + L F VL +G 

291 LRPH-VPYLFSLALLANGLTDLISARARSYGTLVAFCIAFGLSYGMVGALQFEVLMATVG 349 

513 TRRIYCGLGLLQMI ES I 563 

R LGL+ ++E++ 
350 APRFPSALGLVLLVEAV 366 

35 

The segment of gblAAC18120.ll that is shown as "S" above is set out in the 
sequence listing as SEQ ID NO: 93. Based on the structural similarity, these 
homologous polypeptides are expected to share at least some biological activities. 
Such activities are known in the art, some of which are described elsewhere herein. 
40 Assays for determining such activities are also known in the art, some of which have 
been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO: 94 which 
corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
45 sequence by the computer are, of course, removed). 

This gene is expressed primarily in the following tissues/cDNA libraries: 
Human Adult Testes, Large Inserts, Reexcision; Endothelial-induced. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:36 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
5 excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1 175 of SEQ ID NO:36, b 
is an integer of 15 to 1 189, where both a and b correspond to the positions of 
10 nucleotide residues shown in SEQ ID NO: 36, and where b is greater than or equal to a 
+ 14. 
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Table 1 summarizes the information corresponding to each "Gene No." described 
above. The nucleotide sequence identified as "NT SEQ ID NO:X" was assembled 
from partially homologous ("overlapping") sequences obtained from the "cDNA 
clone ID" identified in Table 1 and, in some cases, from additional related DNA 
5 clones. The overlapping sequences were assembled into a single contiguous sequence 
of high redundancy (usually three to five overlapping sequences at each nucleotide 
position), resulting in a final sequence identified as SEQ ID NO:X. 

The cDNA Clone ID was deposited on the date and given the corresponding 
deposit number listed in "ATCC Deposit No:Z and Date." Some of the deposits 

10 contain multiple different clones corresponding to the same gene. "Vector" refers to 
the type of vector contained in the cDNA Clone ID. 

"Total NT Seq." refers to the total number of nucleotides in the contig 
identified by "Gene No." The deposited clone may contain all or most of these 
sequences, reflected by the nucleotide position indicated as "5* NT of Clone Seq." 

15 and the "3' NT of Clone Seq." of SEQ ID NO:X. The nucleotide position of SEQ ID 
NO:X of the putative start codon (methionine) is identified as "5' NT of Start Codon." 
Similarly , the nucleotide position of SEQ ID NO:X of the predicted signal sequence 
is identified as "5' NT of First AA of Signal Pep." 

The translated amino acid sequence, beginning with the methionine, is 

20 identified as "AA SEQ ID NO: Y," although other reading frames can also be easily 
translated using known molecular biology techniques. The polypeptides produced by 
these alternative open reading frames are specifically contemplated by the present 
invention. 

The first and last amino acid position of SEQ ID NO: Y of the predicted signal 
25 peptide is identified as "First AA of Sig Pep" and "Last AA of Sig Pep." The 
predicted first amino acid position of SEQ ID NO: Y of the secreted portion is 
identified as "Predicted First AA of Secreted Portion." Finally, the amino acid 
position of SEQ ID NO: Y of the last amino acid in the open reading frame is 
identified as "Last AA of ORF." 
30 SEQ ID NO:X (where X may be any of the polynucleotide sequences 

disclosed in the sequence listing) and the translated SEQ ID NO:Y (where Y may be 
any of the polypeptide sequences disclosed in the sequence listing) are sufficiently 
accurate and otherwise suitable for a variety of uses well known in the art and 
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described further below. For instance, SEQ ID NO:X is useful for designing nucleic 
acid hybridization probes that will detect nucleic acid sequences contained in SEQ ID 
NO:X or the cDNA contained in the deposited clone. These probes will also 
hybridize to nucleic acid molecules in biological samples, thereby enabling a variety 
5 of forensic and diagnostic methods of the invention. Similarly, polypeptides 
identified from SEQ ID NO: Y may be used, for example, to generate antibodies 
which bind specifically to proteins containing the polypeptides and the secreted 
proteins encoded by the cDN A clones identified in Table 1 . 

Nevertheless, DNA sequences generated by sequencing reactions can contain 

10 sequencing errors. The errors exist as misidentified nucleotides, or as insertions or 
deletions of nucleotides in the generated DNA sequence. The erroneously inserted or 
deleted nucleotides cause frame shifts in the reading frames of the predicted amino 
acid sequence. In these cases, the predicted amino acid sequence diverges from the 
actual amino acid sequence, even though the generated DNA sequence may be greater 

15 than 99.9% identical to the actual DNA sequence (for example, one base insertion or 
deletion in an open reading frame of over 1000 bases). 

Accordingly, for those applications requiring precision in the nucleotide 
sequence or the amino acid sequence, the present invention provides not only the 
generated nucleotide sequence identified as SEQ ID NO:X and the predicted 

20 translated amino acid sequence identified as SEQ ID NO: Y, but also a sample of 

plasmid DNA containing a human cDNA of the invention deposited with the ATGC, 
as set forth in Table 1 . The nucleotide sequence of each deposited clone can readily 
be determined by sequencing the deposited clone in accordance with known methods. 
The predicted amino acid sequence can then be verified from such deposits. 

25 Moreover, the amino acid sequence of the protein encoded by a particular clone can 
also be directly determined by peptide sequencing or by expressing the protein in a 
suitable host cell containing the deposited human cDNA, collecting the protein, and 
determining its sequence. 

The present invention also relates to the genes corresponding to SEQ ID 

30 NO:X, SEQ ID NO: Y, or the deposited clone. The corresponding gene can be 

isolated in accordance with known methods using the sequence information disclosed 
herein. Such methods include preparing probes or primers from the disclosed 
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sequence and identifying or amplifying the corresponding gene from appropriate 
sources of genomic material. 

Also provided in the present invention are allelic variants, orthologs, and/or 
species homologs. Procedures known in the art can be used to obtain full-length 
5 genes, allelic variants, splice variants, full-length coding portions, orthologs, and/or 
species homologs of genes corresponding to SEQ ID NO:X, SEQ ID NO: Y, or a 
deposited clone, using information from the sequences disclosed herein or the clones 
deposited with the ATCC For example, allelic variants and/or species homologs may 
be isolated and identified by making suitable probes or primers from the sequences 
10 provided herein and screening a suitable nucleic acid source for allelic variants and/or 
the desired homologue. 

Table 2 summarizes the expression profile of polynucleotides corresponding to the 
clones disclosed in Table 1. The first column provides a unique clone identifier, 

15 "Clone ID", for a cDNA clone related to each contig sequence disclosed in Table 1. 
Column 2, "Library Codes" shows the expression profile of tissue and/or cell line 
libraries which express the polynucleotides of the invention. Each Library Code in 
column 2 represents a tissue/cell source identifier code corresponding to the Library 
Code and Library description provided in Table 4. Expression of these 

20 polynucleotides was not observed in the other tissues and/or cell libraries tested. One 
of skill in the art could routinely use this information to identify tissues which show a 
predominant expression pattern of the corresponding polynucleotide of the invention 
or to identify polynucleotides which show predominant and/or specific tissue 
expression. 

25 Table 3, column 1, provides a nucleotide sequence identifier, "SEQ ID 

NO:X," that matches a nucleotide SEQ ID NO:X disclosed in Table 1, column 5. 
Table 3, column 2, provides the chromosomal location, "Cytologic Band or 
Chromosome," of polynucleotides corresponding to SEQ ID NO:X. Chromosomal 
location was determined by finding exact matches to EST and cDNA sequences 

30 contained in the NCBI (National Center for Biotechnology Information) UniGene 
database. Given a presumptive chromosomal location, disease locus association was 
determined by comparison with the Morbid Map, derived from Online Mendelian 
Inheritance in Man (Online Mendelian Inheritance in Man, OMIM™. McKusick- 
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Nathans Institute for Genetic Medicine, Johns Hopkins University (Baltimore, MD) 
and National Center for Biotechnology Information, National Library of Medicine 
(Bethesda, MD) 2000. World Wide Web URL: http://www.ncbi.nlm.nih.gov/omim/). 
If the putative chromosomal location of the Query overlapped with the chromosomal 
5 location of a Morbid Map entry, the OMIM reference identification number of the 
morbid map entry is provided in Table 3, column 3, labelled "OMIM ID." A key to 
the OMIM reference identification numbers is provided in Table 5. 

Table 4 provides a key to the Library Code disclosed in Table 2. Column 1 
provides the Library Code disclosed in Table 2, column 2. Column 2 provides a 
10 description of the tissue or cell source from which the corresponding library was 
derived. 

Table 5 provides a key to the OMIM reference identification numbers 
disclosed in Table 3, column 3. OMIM reference identification numbers (Column 1) 
were derived from Online Mendelian Inheritance in Man (Online Mendelian 

15 Inheritance in Man, OMIM. McKusick-Nathans Institute for Genetic Medicine, Johns 
Hopkins University (Baltimore, MD) and National Center for Biotechnology 
Information, National Library of Medicine, (Bethesda, MD) 2000. World Wide Web 
URL: http://www.ncbi.nlm.nih.gov/omim/). Column 2 provides diseases associated 
with the cytologic band disclosed in Table 3, column 2, as determined using the 

20 Morbid Map database. 
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Table 2 



Clone ID 


Library Codes 


HFXKL60 


H0031 H0032 H0050 HO052 H0090 HO 144 HO 156 HO 166 HO 170 H0171 
H0212 H0261 H0341 H0352 H0413 H0428 H0431 H0455 H0477 H0486 
H0518 H0521 H0542 H0543 H0551 H0553 H0556 H0574 H0581 H0591 
H0597 H0619 H0625 H0648 H0658 H0670 H0673 LI 290 S0002 S0040 
S0049 S0106 SOI 10 S0126 S0136 S0I94 S02I4 S0222 S0282 S0300 
S033O S0334 S0358 S0360 S04I4 S0422 S0466 S6024 T0039 


HKAC064 


H0024 H0032 H0069 H0087 H0150 HOI 88 H0250 H0379 H0392 H0486 
H0494 H0521 H0542 H0555 H0580 H0586 H0587 H0592 H0600 H0604 

un^in un^ii uAjsn un££.i ur\£.~rr\ ur\&QC\ i nnA cnrviQ Qr\f\AZ. cfV\A£. 
HUozU MU03/ HUooJ riUu/U HUooy LizyU oUUZo oUU4j oUU4o 

Qnn^^ <jnioA cniQ') qpiiq4 ^(Y>f/\ ^ni^9 ^Afv?4 cahoa Tfi n A7 

OuUJJ OvlZO OVJir/Z oUl74 OUZDVJ ouj_>z OOUZf oOUZO 1UUO/ 




uc\r\ACi uniii uA<7fi i ioon QfY*^£ QO^^n crvioA 
MUU4U nUjji hiojo Lizyu oUjjd oujdu oiwzo 


HNFIEI5 


H0288 H04I6 H0431 H0494 H0645 $00 10 S0346 T0082 


HNGHZ69 


H0445 S0052 


HSDJL07 


H0617 S0260 


HSKYU81 


H0009 H0012 H0013 H0024 H0031 H0038 H0039 H0040 H0083 HO 100 
HO 134 HO 135 HO 144 HO 150 HOI 56 H0202 H0263 H0265 H0266 H0295 
H0412 H04I3 H0421 H0423 H0436 H0445 H0457 H0479 H0484 H0494 
H0497 H0510 H05I8 H0519 H0520 H0521 H0529 H0539 H0542 H0547 
H0551 H0556 H0561 H0574 H0581 H0592 H0596 H0597 H0599 H0616 
H0623 H0624 H0628 H0634 H0637 H0648 H0656 H0657 H0660 H0670 
H0672 H0687 LI 290 S0002 S0003 S0010 S0026 S0032 S0036 S0040 

PAA/I< CAfMQ CA1 \A OA 11/1 CAtCO CA1CM CAIfWi CAOAA CAT7/£ 

oUU4j oUU4y out 14 olMJ4 i>Ul3z bUzUO oUzzz £>UZOU oUz/O 
<\O^Sfi QfrtSft <\fV*Qfi ^fklfl^ <\ft4fl8 9>04 18 ^H4?n c .fkL99 9.041? ^oam. 

OUJJO jUjJO OlrtUt) JUtUO OUtlo \JVrr£,\J ^VrrZ.*. JVrrJi JUHW 

S0470 S3014 S6028 T0006 


HSLCH57 


H0012 H0069 H0620 H0672 S0028 


HTLIW29 


H0038 H0059 H0265 H0529 H0556 H0618 LI 290 S0382 S0424 . 


HHECK4I 


H0051 H0083 H0087 HO 135 H0264 H0305 H0318 H034I H0392 H041 1 
H0413 H0422 H0428 H0445 H0486 H0522 H0529 H0542 H0543 H055I 
H0624 H0634 H0647 H0659 H0662 H0663 H0687 LI 290 S0002 S0003 
900^7 ^niid ^nn4 9,0918 ^o^ss 91014 T0041 


niNkjn i ou 


900^9 


HNGI093 


H0012 H0013 H0014 H003I H0052 H0059 H0063 H008I H0125 HOI35 
HOISfi HOI 88 H09S1 HO1 18 H0141 H0491 H044S H0481 H0486 H04Q4 
H0521 H0543 H0544 H0546 H0561 H0587 H0606 H0617 H0633 H064I 
H0649 H0650 H0653 H0656 H0657 H0666 H067O H0674 H0687 LI 290 
S0031 S0040 S0044 S0O45 S0052 S0210 S0276 S03I2 S0374 S0418 
S0422 T0039 


HODBX93 


H0328 


HRGSE38 


H0013 H0024 H0038 H0052 H0083 H0123 H0131 H0136 H0156 H0166 
HO 170 HO 173 H0213 H0214 H0231 H0331 H0341 H0352 H0381 H0412 
H0413 H0421 H0423 H0428 H0484 H0486 H0509 H0529 H0539 H0559 
H0616 H0619 H0638 H0645 H0648 H0657 H0658 H0659 H0668 H0670 
H0672 H0673 L1290 S0010 S0026 S0028 S0044 S0045 S0046 S01 14 
SO 132 S0222 S0278 S0282 S0358 S0360 S0364 S0366 S0380 S0422 
S0436 S6028 T0006 T0082 TO 114 


HSIAP01 


H0036 H0253 


HPBDE33 


H0013 H0485 H0521 H0522 H0580 H0599 H0638 H0674 H0696 LI 290 
S0003 S0330 S0354 S0358 S0376 S0386 S0408 T0006 


HLWAV47 


H0057 H0144 H0I70 H0478 H0553 L1290 S6028 


HMKDD51 


H0392 LI 290 


HMUAT23 


H0013 H0042 H0046 H005I HO 144 H0333 H0413 H0428 H0486 H0520 
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H0522 H0529 H0574 H0599 H06I6 H0623 H0638 H0641 H0646 LI 290 
S0003 S0007 S003I SO 146 SO 188 S02I2 S0356 S0358 S0374 S0418 
S0422 S6028 T0041 


HNGKW35 


S0428 


HNTCG32 


HO 135 H0208 H0383 H0427 H0445 H0488 H0519 H0638 LI 290 SO 196 
S0250 S0352 


HOFNU55 


H0415 


HPTVI04 


H0036 H0270 H0423 H0424 H0543 H0617 H0620 H0682 LI 290 S0222 


HSXCP38 


H0050 LI 290 S0036 TOO 10 


HTLGQ25 


H0038 H06I8 L1290 


HTLGS72 


H0618 S0046 
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Table 3 



SEQ ID 

NO: X 


Cytologic Hand or 
Chromosome: 




OMIM Rcfcrcncc(s): 




19 


16pl3.3 


141750 141800 
600140 600273 


141850 156850 186580 
601313 601785 


191092 


27 


]q41 


145260 276901 


600332 600759 601744 


601975 
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Table 4 



Library Code 


Library Description 


H0009 


Human Fetal Grain 

IJUIIIdll M. w 1 LX t dill 


H00I2 


Hnmnn F**tal TCiHnpv 


H0013 


Human 8 ^VppIc ^Vhnlp Fmhrvn 


HOOld 


Human ClaU RlaHHpr 


n\j\j£,H 


nuiilaii racial idling ill 


rlUUj 1 


ti UlTl a Jl r laLCnia 




numan rrosiaie 




Human Adult Small Intestine 


unfits* 


Human Testes 




Human Pancreas Tumor 




Human Testes Tumor 


MUU4Z 


Human Adult Pulmonary 


riUU4u 


Human Endometrial Tumor 




Human Fetal Heart 


riULQ 1 


Human Hippocampus 


tlUUjZ 


Human Cerebellum 


HUU J / 


Human Fetal Spleen 




Human Uterine Cancer 




n urn an inyrnus 


nuuov 


numan /\cuvaieu i-i—ens 




nuiilaii rCLal dpiLIICI IUI11 ^jMIIj 




HUMAN TTIRKAT MFMRR ANF ROUND POT Y^OMF<s 


H0087 


nuiiiuii iiiyinu?> 


H0090 


Human T-f^plI T vmnhnma 


HO 100 


Human Whrilp ^iv Wpft OIH Fmhrvn 

IlUJllull TTIHJ1C Ol A TT vl>^ WIU l^lllL/ljrW 


H0123 


Human Fptal Dura A^afpr 


HO 125 


Cem cells cvclohexamide treated 


H0I31 


LNCAP + o.3nM R 1 88 1 


HOI 34 


Raji Cells, cyclohexamide treated 


HO 135 


Human Synovial Sarcoma 


HO 136 


Supt Cells, cyclohexamide treated 


H0I44 


Nine Week Old Early Stage Human 


HO 150 


Human Epididymus 


HO 156 


Human Adrenal Gland Tumor 


HO 166 


Human Prostate Cancer, Stage B2 fraction 


HO 170 


12 Week Old Early Stage Human 


H0171 


12 Week Old Early Stage Human, II 


HO 173 


Human Cardiomyopathy, RNA remake 


HO 188 


Human Normal Breast 


H0202 


Jurkat Cells, cyclohexamide treated, subtraction 


H0208 


Early Stage Human Lung, subtracted 


H0212 


Human Prostate, subtracted 


H0213 


Human Pituitary, subtracted 


H0214 


Raji cells, cyclohexamide treated, subtracted 


H0231 


Human Colon, subtraction 


H0250 


Human Activated Monocytes 


H0253 


Human adult testis, large inserts 


H0261 


H. cerebellum, Enzyme subtracted 


H0263 


human colon cancer 
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H0264 


human tonsils 


H0265 


Activated T-Cell (l2hs)/Thiouridine labelledEco 


H0266 


Human Microvascular Endothelial Cells, fract. A 


H0270 


HPAS (human pancreas, subtracted) 


H0288 


Human OB HOS control fraction I 


H0295 


Amniotic Cells - Primary Culture 


H0305 


CD34 positive cells (Cord Blood) 


H03I8 


HUMAN B CELL LYMPHOMA 


H0328 


human ovarian cancer 


H0331 


Hepatocellular Tumor 


H0333 


Hemangiopericytoma 


H0341 


Bone Marrow Cell Line (RS4,1 1) 


H0352 


wilm's tumor 


H0379 


Human Tongue, frac 1 


H0381 


Bone Cancer 


H0383 


Human Prostate BPH, re-excision 


H0392 


H. Meningima, Ml 


H041I 


H Female Bladder, Adult 


H0412 


Human umbilical vein endothelial cells, IL-4 induced 


H0413 


Human Umbilical Vein Endothelial Cells, uninduced 


H0415 


H. Ovarian Tumor, II, OV5232 


H0416 


Human Neutrophils, Activated, re-excision 


H0421 


Human Bone Marrow, re-excision 


H0422 


T-CellPHA I6hrs 


H0423 


T-Cell PHA24hrs 


H0424 


Human Pituitary, subt IX 


H0427 


Human Adipose 


H0428 


Human Ovary 


H0431 


H. Kidney Medulla, re-excision 


H0436 


Resting T-Cell Library ,11 


H0445 


Spleen, Chronic lymphocytic leukemia 


H0455 


H. Striatum Depression, subt 


H0457 


Human Eosinophils 


H0477 


Human Tonsil, Lib 3 


H0478 


Salivary Gland, Lib 2 


H0479 


Salivary Gland, Lib 3 


H0483 


Breast Cancer cell line, MDA 36 


H0484 


Breast Cancer Cell line, angiogenic 


H0485 


Hodgkins Lymphoma I 


H0486 


Hodgkin's Lymphoma II 


H0488 


Human Tonsils, Lib 2 


H0494 


Keratinocyte 


H0497 


HEL cell line 


H0509 


Liver, Hepatoma 


H0510 


Human Liver, normal 


H0518 


pBMC stimulated w/ poly I/C 


H0519 


NTERA2, control 


H0520 


NTERA2 + retinoic acid, 14 days 


H0521 


Primary Dendritic Cells, lib 1 


H0522 


Primary Dendritic eel Is, frac 2 


H0529 


Myoloid Progenitor Cell Line 


H0538 


Merkel Cells 


H0539 


Pancreas Islet Cell Tumor 


H0542 


TCell helper I 


H0543 


T cell helper II 
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H0544 


Human endometrial stromal cells 


H0546 


Human endometrial stromal cells-treated with estradiol 


H0547 


NTERA2 teratocarci noma cell line+retinoic acid (14 days) 


H0551 


Human Thymus Stromal Cells 


H0553 


Human Placenta 


H0555 


Rejected Kidney, lib 4 


H0556 


Activated T-cell( 1 2h)/Thiouridine-re-excision 


H0559 


HL-60, PMA 4H, re-excision 


H0561 


L428 


H0574 


Hepatocellular Tumor, re-excision 


H0580 


Dendritic cells, pooled 


H0581 


Human Bone Marrow, treated 


H0586 


Healing groin wound, 6.5 hours post incision 


H0587 


Healing groin wound, 7.5 hours post incision 


H0591 


Human T-ccll lymphoma, re- excision 


H0592 


Healing groin wound - zero hr post-incision (control) 


H0596 


Human Colon Cancer,re-excision 


H0597 


Human Colon, re-excision 


H0599 


Human Adult Heart,re-excision 


H0600 


Healing Abdomen wound,70&90 min post incision 


H0604 


Human Pituitary, re-excision 


H0606 


Human Primary Breast Cancer,re-excision 


H06I6 


Human Testes, Reexcision 


H0617 


Human Primary Breast Cancer Reexcision 


H06I8 


Human Adult Testes, Large Inserts, Reexcision 


H0619 


Fetal Heart 


H0620 


Human Fetal Kidney, Reexcision 


H0623 


Human Umbilical Vein, Reexcision 


H0624 


12 Week Early Stage Human II, Reexcision 


H0625 


Ku 8I2F Basophils Line 


H0628 


Human Pre- Differentiated Adipocytes 


H0633 


Lung Carcinoma A549 TNFalpha activated 


H0634 


Human Testes Tumor, re-excision 


H0637 


Dendritic Cells From CD34 Cells 


H0638 


CD40 activated monocyte dcndridic cells 


H0641 


LPS activated derived dendritic cells 


H0645 


Fetal Heart, re-excision 


H0646 


Lung, Cancer (4005313 A3): Invasive Poorly Differentiated Lung 
Adenocarcinoma, 


H0647 


Lung, Cancer (4005163 B7): Invasive, Poorly Diff. Adenocarcinoma, 
Metastatic 


H0648 


Ovary, Cancer: (4004562 B6) Papillary Serous Cystic Neoplasm, Low 
Malignant Pot 


H0649 


Lung, Normal: (4005313 Bl) 


H0650 


B-Cells 


H0653 


Stromal Cells 


H0656 


B-cells (unstimulated) 


H0657 


B-cells (stimulated) 


H0658 


Ovary, Cancer (9809C332): Poorly differentiated adenocarcinoma 


H0659 


Ovary, Cancer (15395 A IF): Grade II Papillary Carcinoma 


H0660 


Ovary, Cancer: (I5799A1F) Poorly differentiated carcinoma 


H0662 


Breast, Normal: (4005522B2) 


H0663 


Breast, Cancer: (4005522 A2) 


H0666 


Ovary, Cancer: (4004332 A2) 


H0668 


stromal cell clone 2.5 
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H0670 


Ovary, Cancer(4004650 A3): .Well-Differentiated Micropapillary Serous 




Carcinoma 


H0672 


Ovary, Cancer: (4004576 A8) 


H0673 


Human Prostate Cancer, Stage B2, re-excision 


H0674 


Human Prostate Cancer, Stage C, re-excission 


H0682 


Ovarian cancer, Serous Papillary Adenocarcinoma 


H0687 


Human normal ovary(#96IOG215) 


H0689 


Ovarian Cancer 


H0696 


Prostate Adenocarcinoma 


LI 290 


Soares_testis_NHT 


S0002 


Monocyte activated 


S0003 


Human Osteoclastoma 


S0007 


Early Stage Human Brain 


S0010 


Human Amygdala 


S0026 


Stromal cell TF274 


S0028 


Smooth muscle.control 


S0031 


Spinal cord 


S0032 


Smooth muscle-ILb induced 


S0O36 


Human Substantia Nigra 


S0037 


Smooth muscle, ILlb induced 


S0040 


Adipocytes 


S0044 


Prostate BPH 


S0045 


Endothelial cells-control 


S0046 


Endothelial-induccd 


S0049 


Human Brain, Striatum 


S0O52 


neutrophils control 


S0053 


Neutrophils IL- 1 and LPS induced 


SO 1 06 


STRIATUM DEPRESSION 


SOI 10 


Brain Amygdala Depression 


SOI 14 


Anergic T-cell 


SO 126 


Osteoblasts 


SOI 32 


Epithelial-TNFa and INF induced 


SO 134 


Apoptotic T-cell 


SOI 36 


PERM TF274 


SO 1 46 


prostate-edited 


SOI 52 


PC3 Prostate cell line 


SOI 88 


Prostate,BPH, Lib 2 


SO 192 


Synovial Fibroblasts (control) 


SO 194 


Synovial hypoxia 


SO 196 


Synovial IL-l/TNF stimulated 


S0206 


Smooth Muscle- HASTE normalized 


S0210 


Messangial cell, frac 2 


S0212 


Bone Marrow Stromal Cell, untreated 


S0214 


Human Osteoclastoma, re-excision 


S0218 


Apoptotic T-cell, re-excision 


S0222 


H. Frontal cortex,epileptic, re-excision 


S0250 


Human Osteoblasts II 


S0260 


Spinal Cord, re-excision 


S0276 


Synovial hypoxia-RSF subtracted 


S0278 


H Macrophage (GM-CSF treated), re-excision 


S0282 


Brain Frontal Cortex, re-excision 


S0300 


Frontal lobe,dementia,re-excision 


S0312 


Human osteoarthritic,fraction II 


S0330 


Palate normal 


S0334 


Human Normal Cartilage Fraction III 
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S0346 


Human Amygdala,re-excision 


S0352 


Larynx Carcinoma 


S0354 


Colon Normal II 


S0356 


Colon Carcinoma 


S0358 


Colon Normal III 


S0360 


Colon Tumor II 


S0364 


Human Quadriceps 


S0366 


Human Soleus 


S0374 


Normal colon 


S0376 


Colon Tumor 


SO380 


Pancreas Tumor PCA4 Tu 


S0382 


Larynx carcinoma IV 


S0386 


Human Whole Brain, re-excision 


S0390 


Smooth muscle, control, re-excision 


S0406 


Rectum tumour 


S0408 


Cnlnn normal 

V^vtUII| 1 1 \J I 111 C4 1 


S0414 


HinnoramniK AWheimpr Suhtrar(pd 


S0418 


CHMF Cell I ine treated 5 hrs 


S0420 


CHMF Cell I ine untreated 


S0422 


Mr»7e Cell I ine GM-CSF treated Mnff/mH 


S0424 


TF-1 Cell I ine CIM-CSF Treated 


S0426 


N/lnnnf'vtp aetivntpH rp-pjtpi<cirni 


S0428 


Npi itronhtlQ ennlrol rp-pxricinn 


S0432 


Jllllid \Ji 1 1 1 \Jl 1 11 J a I U1I1VJU1 


S0436 


Stnmflrn Tnmnur 

kJLVJIIIuWll lUlllULil 


S0464 


I arvny Nnrm n 1 
L^ui_yiJj\ iiui iiiuj 


S0466 


T arvnx Tumnr 

Ljui y i i a i uii lui 


S0470 


A d p n f\ c a rr i n run a 

nuvi luwcu wiiiv/i im 


S3014 


Smnnth mu^plp Qpriim induced re-exr 

ill \y KJ Lit UluJLflV/j Owl 14 1 1 1 IIIUUV/uUjIv vA^ 


S6024 


Alzheimers, spongy change 


S6026 


Frontal Lobe, Dementia 


S6028 


Human Manic Depression Tissue 


T0006 


Human Pineal Gland 


T0010 


Human Infant Brain 


T0039 


HSA 172 Ceils 


T0041 


Jurkai T-cell GI phase 


T0067 


Human Thyroid 


T0082 


Human Adult Retina 


T0114 


Human (Caco-2) cell line, adenocarcinoma, colon, remake 
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Table 5 



OMIM ID 


OMIM Description 


141750 


Alpha-thalassemia/mental retardation syndrome, type 1(1) 


141800 


Erythremias, alpha- (3) 
Heinz body anemias, alpha- (3) 
Methemoglobinemias, alpha- (3) 
Thalassemias, alpha- (3) 


141850 


Erythrocytosis (3) 
Heinz body anemia (3) 
Hemoglobin H disease (3) 
Hypochromic microcytic anemia (3) 
Thalassemia, alpha- (3) 


145260 


Pseudohypoaldosteronism, type Ii (2) 


156850 


Cataract, congenital, with microphthalmia (2) 


186580 


Arthrocutaneouveal granulomatosis (2) 


191092 


Tuberous sclerosis-2 (3) 


276901 


Usher syndrome, type 2 (3) 


600140 


Rubenstein-Taybi syndrome, 1 80849 (3) 


600273 


Polycystic kidney disease, infantile severe, with tuberous sclerosis (3) 


600332 


Rippling muscle disease- 1 (2) 


600759 


Alzheimer disease-4 (3) 


601313 


Polycystic kidney disease, adult type I, 1 73900 (3) 


601744 


Systemic lupus erythematosus, susceptibility to, 1 (2) 


601785 


Carbohydrate-deficient glycoprotein syndrome, type I, 212065 (3) 


601975 


Ectodermal dysplasia/skin fragility syndrome (3) 
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The polypeptides of the invention can be prepared in any suitable manner. 
Such polypeptides include isolated naturally occurring polypeptides, recombinantly 
produced polypeptides, synthetically produced polypeptides, or polypeptides 
produced by a combination of these methods. Means for preparing such polypeptides 
5 are well understood in the art. 

The polypeptides may be in the form of the secreted protein, including the 
mature form, or may be a part of a larger protein, such as a fusion protein (see below). 
It is often advantageous to include an additional amino acid sequence which contains 
secretory or leader sequences, pro-sequences, sequences which aid in purification , 

10 such as multiple histidine residues, or an additional sequence for stability during 
recombinant production. 

The polypeptides of the present invention are preferably provided in an 
isolated form, and preferably are substantially purified. A recombinantly produced 
version of a polypeptide, including the secreted polypeptide, can be substantially 

15 purified using techniques described herein or otherwise known in the art, such as, for 
example, by the one-step method described in Smith and Johnson, Gene 67:31-40 
(1988). Polypeptides of the invention also can be purified from natural, synthetic or 
recombinant sources using techniques described herein or otherwise known in the art, 
such as, for example, antibodies of the invention raised against the secreted protein. 

20 The present invention provides a polynucleotide comprising, or alternatively 

consisting of, the nucleic acid sequence of SEQ ID NO:X, and/or a cDNA contained 
in ATCC deposit Z. The present invention also provides a polypeptide comprising, or 
alternatively, consisting of, the polypeptide sequence of SEQ ID NO: Y and/or a 
polypeptide encoded by the cDNA contained in ATCC deposit Z. Polynucleotides 

25 encoding a polypeptide comprising, or alternatively consisting of the polypeptide 
sequence of SEQ ID NO: Y and/or a polypeptide sequence encoded by the cDNA 
contained in ATCC deposit Z are also encompassed by the invention. 
Signal Sequences 

The present invention also encompasses mature forms of the polypeptide 
30 having the polypeptide sequence of SEQ ID NO: Y and/or the polypeptide sequence 
encoded by the cDNA in a deposited clone. Polynucleotides encoding the mature 
forms (such as, for example, the polynucleotide sequence in SEQ ID NO:X and/or the 
polynucleotide sequence contained in the cDNA of a deposited clone) are also 
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encompassed by the invention. According to the signal hypothesis, proteins secreted 
by mammalian cells have a signal or secretary leader sequence which is cleaved from 
the mature protein once export of the growing protein chain across the rough 
endoplasmic reticulum has been initiated. Most mammalian cells and even insect 
5 cells cleave secreted proteins with the same specificity. However, in some cases, 
cleavage of a secreted protein is not entirely uniform, which results in two or more 
mature species of the protein. Further, it has long been known that cleavage 
specificity of a secreted protein is ultimately determined by the primary structure of 
the complete protein, that is, it is inherent in the amino acid sequence of the 
10 polypeptide. 

Methods for predicting whether a protein has a signal sequence, as well as the 
cleavage point for that sequence, are available. For instance, the method of 
McGeoch, Virus Res. 3:271-286 (1985), uses the information from a short N-terminal 
charged region and a subsequent uncharged region of the complete (uncleaved) 

15 protein. The method of von Heinje, Nucleic Acids Res. 14:4683-4690 (1986) uses the 
information from the residues surrounding the cleavage site, typically residues -13 to . 
+2, where + 1 indicates the amino terminus of the secreted protein. The accuracy of 
predicting the cleavage points of known mammalian secretory proteins for each of 
these methods is in the range of 75-80%. (von Heinje, supra.) However, the two 

20 methods do not always produce the same predicted cleavage point(s) for a given 
protein. 

In the present case, the deduced amino acid sequence of the secreted 
polypeptide was analyzed by a computer program called SignalP (Henrik Nielsen et 
al., Protein Engineering 10:1-6 (1997)), which predicts the cellular location of a 

25 protein based on the amino acid sequence. As part of this computational prediction of 
localization, the methods of McGeoch and von Heinje are incorporated. The analysis 
of the amino acid sequences of the secreted proteins described herein by this program 
provided the results shown in Table 1. 

As one of ordinary skill would appreciate, however, cleavage sites sometimes 

30 vary from organism to organism and cannot be predicted with absolute certainty. 

Accordingly, the present invention provides secreted polypeptides having a sequence 
shown in SEQ ID NO:Y which have an N-terminus beginning within 5 residues (i.e., 
+ or - 5 residues) of the predicted cleavage point. Similarly, it is also recognized that 
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in some cases, cleavage of the signal sequence from a secreted protein is not entirely 
uniform, resulting in more than one secreted species. These polypeptides, and the 
polynucleotides encoding such polypeptides, are contemplated by the present 
invention, 

5 Moreover, the signal sequence identified by the above analysis may not 

necessarily predict the naturally occurring signal sequence. For example, the 
naturally occurring signal sequence may be further upstream from the predicted signal 
sequence. However, it is likely that the predicted signal sequence will be capable of 
directing the secreted protein to the ER. Nonetheless, the present invention provides 
10 the mature protein produced by expression of the polynucleotide sequence of SEQ ID 
NO:X and/or the polynucleotide sequence contained in the cDNA of a deposited 
clone, in a mammalian cell (e.g., COS cells, as desribed below). These polypeptides, 
and the polynucleotides encoding such polypeptides, are contemplated by the present 
invention. 

15 

Polynucleotide and Polypeptide Variants 

The present invention is directed to variants of the polynucleotide sequence 
disclosed in SEQ ID NO:X, the complementary strand thereto, and/or the cDNA 
sequence contained in a deposited clone. 

20 The present invention also encompasses variants of the polypeptide sequence 

disclosed in SEQ ID NO: Y and/or encoded by a deposited clone. 

"Variant" refers to a polynucleotide or polypeptide differing from the 
polynucleotide or polypeptide of the present invention, but retaining essential 
properties thereof. Generally, variants are overall closely similar, and, in many 

25 regions, identical to the polynucleotide or polypeptide of the present invention. 

The present invention is also directed to nucleic acid molecules which 
comprise, or alternatively consist of, a nucleotide sequence which is at least 80%, 
85%, 90%, 95%, 96%, 97%, 98% or 99% identical to, for example, the nucleotide 
coding sequence in SEQ ID NO:X or the complementary strand thereto, the 

30 nucleotide coding sequence contained in a deposited cDNA clone or the 

complementary strand thereto, a nucleotide sequence encoding the polypeptide of 
SEQ ID NO: Y, a nucleotide sequence encoding the polypeptide encoded by the 
cDNA contained in a deposited clone, and/or polynucleotide fragments of any of 
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these nucleic acid molecules (e.g., those fragments described herein). 
Polynucleotides which hybridize to these nucleic acid molecules under stringent 
hybridization conditions or lower stringency conditions are also encompassed by the 
invention, as are polypeptides encoded by these polynucleotides. 
5 The present invention is also directed to polypeptides which comprise, or 

alternatively consist of, an amino acid sequence which is at least 80%, 85%, 90%, 
95%, 96%, 97%, 98%, 99% identical to, for example, the polypeptide sequence 
shown in SEQ ID NO: Y, the polypeptide sequence encoded by the cDNA contained 
in a deposited clone, and/or polypeptide fragments of any of these polypeptides (e.g., 

10 those fragments described herein). 

By a nucleic acid having a nucleotide sequence at least, for example, 95% 
"identical" to a reference nucleotide sequence of the present invention, it is intended 
that the nucleotide sequence of the nucleic acid is identical to the reference sequence 
except that the nucleotide sequence may include up to five point mutations per each 

15 100 nucleotides of the reference nucleotide sequence encoding the polypeptide. In 
other words, to obtain a nucleic acid having a nucleotide sequence at least 95% 
identical to a reference nucleotide sequence, up to 5% of the nucleotides in the 
reference sequence may be deleted or substituted with another nucleotide, or a 
number of nucleotides up to 5% of the total nucleotides in the reference sequence may 

20 be inserted into the reference sequence. The query sequence may be an entire 

sequence shown inTable 1, the ORF (open reading frame), or any fragment specified 
as described herein. 

As a practical matter, whether any particular nucleic acid molecule or 
polypeptide is at least 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to a 

25 nucleotide sequence of the presence invention can be determined conventionally 
using known computer programs. A preferred method for determining the best 
overall match between a query sequence (a sequence of the present invention) and a 
subject sequence, also referred to as a global sequence alignment, can be determined 
using the FASTDB computer program based on the algorithm of Brutlag et al. (Comp. 

30 App. Biosci. 6:237-245(1990)). In a sequence alignment the query and subject 
sequences are both DNA sequences. An RNA sequence can be compared by 
converting U's to T's. The result of said global sequence alignment is in percent 
identity. Preferred parameters used in a FASTDB alignment of DNA sequences to 
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calculate percent identiy are: Matrix=Unitary, k-tuple=4, Mismatch Penalty=l, 
Joining Penalty=30, Randomization Group Length=0, Cutoff Score= 1 , Gap 
Penalty=5, Gap Size Penalty 0.05, Window Size=500 or the lenght of the subject 
nucleotide sequence, whichever is shorter. 
5 If the subject sequence is shorter than the query sequence because of 5' or 3' 

deletions, not because of internal deletions, a manual correction must be made to the 
results. This is because the FASTDB program does not account for 5' and 3' 
truncations of the subject sequence when calculating percent identity. For subject 
sequences truncated at the 5' or 3' ends, relative to the query sequence, the percent 

10 identity is corrected by calculating the number of bases of the query sequence that are 
5' and 3' of the subject sequence, which are not matched/aligned, as a percent of the 
total bases of the query sequence. Whether a nucleotide is matched/aligned is 
determined by results of the FASTDB sequence alignment. This percentage is then 
subtracted from the percent identity, calculated by the above FASTDB program using 

15 the specified parameters, to arrive at a final percent identity score. This corrected 

score is what is used for the purposes of the present invention. Only bases outside the 
5* and 3' bases of the subject sequence, as displayed by the FASTDB alignment, 
which are not matched/aligned with the query sequence, are calculated for the 
purposes of manually adjusting the percent identity score. 

20 For example, a 90 base subject sequence is aligned to a 100 base query 

sequence to determine percent identity. The deletions occur at the 5' end of the 
subject sequence and therefore, the FASTDB alignment does not show a 
matched/alignment of the first 10 bases at 5* end. The 10 unpaired bases represent 
10% of the sequence (number of bases at the 5' and 3' ends not matched/total number 

25 of bases in the query sequence) so 10% is subtracted from the percent identity score 
calculated by the FASTDB program. If the remaining 90 bases were perfectly 
matched the final percent identity would be 90%. In another example, a 90 base 
subject sequence is compared with a 100 base query sequence. This time the 
deletions are internal deletions so that there are no bases on the 5' or 3' of the subject 

30 sequence which are not matched/aligned with the query. In this case the percent 

identity calculated by FASTDB is not manually corrected. Once again, only bases 5' 
and 3' of the subject sequence which are not matched/aligned with the query sequence 
are manually corrected for. No other manual corrections are to made for the purposes 
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of the present invention. 

By a polypeptide having an amino acid sequence at least, for example, 95% 
"identical" to a query amino acid sequence of the present invention, it is intended that 
the amino acid sequence of the subject polypeptide is identical to the query sequence 
5 except that the subject polypeptide sequence may include up to five amino acid 
alterations per each 100 amino acids of the query amino acid sequence. In other 
words, to obtain a polypeptide having an amino acid sequence at least 95% identical 
to a query amino acid sequence, up to 5% of the amino acid residues in the subject 
sequence may be inserted, deleted, (indels) or substituted with another amino acid. 

10 These alterations of the reference sequence may occur at the amino or carboxy 

terminal positions of the reference amino acid sequence or anywhere between those 
terminal positions, interspersed either individually among residues in the reference 
sequence or in one or more contiguous groups within the reference sequence. 

As a practical matter, whether any particular polypeptide is at least 80%, 85%, 

15 90%, 95%, 96%, 97%, 98% or 99% identical to, for instance, an amino acid 

sequences shown in Table 1 (SEQ ID NO: Y) or to the amino acid sequence encoded 
by cDNA contained in a deposited clone can be determined conventionally using 
known computer programs. A preferred method for determing the best overall match 
between a query sequence (a sequence of the present invention) and a subject 

20 sequence, also referred to as a global sequence alignment, can be determined using 
the FASTDB computer program based on the algorithm of Brutlag et al. (Comp. App. 
Biosci. 6:237-245(1990)). In a sequence alignment the query and subject sequences 
are either both nucleotide sequences or both amino acid sequences. The result of said 
global sequence alignment is in percent identity. Preferred parameters used in a 

25 FASTDB amino acid alignment are: Matrix=PAM 0, k-tuple=2, Mismatch 

Penalty=l, Joining Penalty=20, Randomization Group Length=0, Cutoff Score=l, 
Window Size=sequence length, Gap Penalty=5, Gap Size Penalty=0.05, Window 
Size=500 or the length of the subject amino acid sequence, whichever is shorter. 
If the subject sequence is shorter than the query sequence due to N- or C- 

30 terminal deletions, not because of internal deletions, a manual correction must be 
made to the results. This is because the FASTDB program does not account for N- 
and C-terminal truncations of the subject sequence when calculating global percent 
identity. For subject sequences truncated at the N- and C-termini, relative to the 
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query sequence, the percent identity is corrected by calculating the number of residues 
of the query sequence that are N- and C-terminal of the subject sequence, which are 
not matched/aligned with a corresponding subject residue, as a percent of the total 
bases of the query sequence. Whether a residue is matched/aligned is determined by 
5 results of the FASTDB sequence alignment. This percentage is then subtracted from 
the percent identity, calculated by the above FASTDB program using the specified 
parameters, to arrive at a final percent identity score. This final percent identity score 
is what is used for the purposes of the present invention. Only residues to the N- and 
C-termini of the subject sequence, which are not matched/aligned with the query 

10 sequence, are considered for the purposes of manually adjusting the percent identity 
score. That is, only query residue positions outside the farthest N- and C-terminal 
residues of the subject sequence. 

For example, a 90 amino acid residue subject sequence is aligned with a 100 
residue query sequence to determine percent identity. The deletion occurs at the N- 

15 terminus of the subject sequence and therefore, the FASTDB alignment does not 
show a matching/alignment of the first 10 residues at the N-terminus. The 10 
unpaired residues represent 10% of the sequence (number of residues at the N- and C- 
termini not matched/total number of residues in the query sequence) so 10% is 
subtracted from the percent identity score calculated by the FASTDB program. If the 

20 remaining 90 residues were perfectly matched the final percent identity would be 
90%. In another example, a 90 residue subject sequence is compared with a 100 
residue query sequence. This time the deletions are internal deletions so there are no 
residues at the N- or C-termini of the subject sequence which are not matched/aligned 
with the query. In this case the percent identity calculated by FASTDB is not 

25 manually corrected. Once again, only residue positions outside the N- and C-terminal 
ends of the subject sequence, as displayed in the FASTDB alignment, which are not 
matched/aligned with the query sequnce are manually corrected for. No other manual 
corrections are to made for the purposes of the present invention. 

The variants may contain alterations in the coding regions, non-coding 

30 regions, or both. Especially preferred are polynucleotide variants containing 

alterations which produce silent substitutions, additions, or deletions, but do not alter 
the properties or activities of the encoded polypeptide. Nucleotide variants produced 
by silent substitutions due to the degeneracy of the genetic code are preferred. 
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Moreover, variants in which 5-10, 1-5, or 1-2 amino acids are substituted, deleted, or 
added in any combination are also preferred. Polynucleotide variants can be produced 
for a variety of reasons, e.g., to optimize codon expression for a particular host 
(change codons in the human mRNA to those preferred by a bacterial host such as E. 
5 coli). 

Naturally occurring variants are called "allelic variants," and refer to one of 
several alternate forms of a gene occupying a given locus on a chromosome of an 
organism. (Genes n, Lewin, B., ed., John Wiley & Sons, New York (1985).) These 
allelic variants can vary at either the polynucleotide and/or polypeptide level and are 

10 included in the present invention. Alternatively, non-naturally occurring variants may 
be produced by mutagenesis techniques or by direct synthesis. 

Using known methods of protein engineering and recombinant DNA 
technology, variants may be generated to improve or alter the characteristics of the 
polypeptides of the present invention. For instance, one or more amino acids can be 

15 deleted from the N-terminus or C-terminus of the secreted protein without substantial 
loss of biological function. The authors of Ron et al., J. Biol. Chem. 268: 2984-2988 
(1993), reported variant KGF proteins having heparin binding activity even after 
deleting 3, 8, or 27 amino-terminal amino acid residues. Similarly, Interferon gamma 
exhibited up to ten times higher activity after deleting 8-10 amino acid residues from 

20 the carboxy terminus of this protein. (Dobeli et al., J. Biotechnology 7: 199-216 
(1988).) 

Moreover, ample evidence demonstrates that variants often retain a biological 
activity similar to that of the naturally occurring protein. For example, Gayle and 
coworkers (J. Biol. Chem 268:22105-221 1 1 (1993)) conducted extensive mutational 

25 analysis of human cytokine IL-la. They used random mutagenesis to generate over 
3,500 individual IL-la mutants that averaged 2.5 amino acid changes per variant over 
the entire length of the molecule. Multiple mutations \yere examined at every 
possible amino acid position. The investigators found that M [m]ost of the molecule 
could be altered with little effect on either [binding or biological activity]." (See, 

30 Abstract.) In fact, only 23 unique amino acid sequences, out of more than 3,500 
nucleotide sequences examined, produced a protein that significantly differed in 
activity from wild-type. 
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Furthermore, even if deleting one or more amino acids from the N-terminus or 
C-terminus of a polypeptide results in modification or loss of one or more biological 
functions, other biological activities may still be retained. For example, the ability of 
a deletion variant to induce and/or to bind antibodies which recognize the secreted 
5 form will likely be retained when less than the majority of the residues of the secreted 
form are removed from the N-terminus or C-terminus. Whether a particular 
polypeptide lacking N- or C-terminal residues of a protein retains such immunogenic 
activities can readily be determined by routine methods described herein and 
otherwise known in the art. 

10 Thus, the invention further includes polypeptide variants which show 

substantial biological activity. Such variants include deletions, insertions, 
inversions, repeats, and substitutions selected according to general rules known in the 
art so as have little effect on activity. For example, guidance concerning how to make 
phenotypically silent amino acid substitutions is provided in Bowie et ah, Science 

15 247:1306-1310 (1990), wherein the authors indicate that there are two main strategies 
for studying the tolerance of an amino acid sequence to change. 

The first strategy exploits the tolerance of amino acid substitutions by natural 
selection during the process of evolution. By comparing amino acid sequences in 
different species, conserved amino acids can be identified. These conserved amino 

20 acids are likely important for protein function. In contrast, the amino acid positions 
where substitutions have been tolerated by natural selection indicates that these 
positions are not critical for protein function. Thus, positions tolerating amino acid 
substitution could be modified while still maintaining biological activity of the 
protein. 

25 The second strategy uses genetic engineering to introduce amino acid changes 

at specific positions of a cloned gene to identify regions critical for protein function. 
For example, site directed mutagenesis or alanine-scanning mutagenesis (introduction 
of single alanine mutations at every residue in the molecule) can be used. 
(Cunningham and Wells, Science 244:1081-1085 (1989).) The resulting mutant 

30 molecules can then be tested for biological activity. 

As the authors state, these two strategies have revealed that proteins are 
surprisingly tolerant of amino acid substitutions. The authors further indicate which 
amino acid changes are likely to be permissive at certain amino acid positions in the 
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protein. For example, most buried (within the tertiary structure of the protein) amino 
acid residues require nonpolar side chains, whereas few features of surface side chains 
are generally conserved. Moreover, tolerated conservative amino acid substitutions 
involve replacement of the aliphatic or hydrophobic amino acids Ala, Val, Leu and 
5 He; replacement of the hydroxyl residues Ser and Thr; replacement of the acidic 

residues Asp and Glu; replacement of the amide residues Asn and Gin, replacement of 
the basic residues Lys, Arg, and His; replacement of the aromatic residues Phe, Tyr, 
and Trp, and replacement of the small-sized amino acids Ala, Ser, Thr, Met, and Gly. 
Besides conservative amino acid substitution, variants of the present invention 

10 include (i) substitutions with one or more of the non-conserved amino acid residues, 
where the substituted amino acid residues may or may not be one encoded by the 
genetic code, or (ii) substitution with one or more of amino acid residues having a 
substituent group, or (iii) fusion of the mature polypeptide with another compound, 
such as a compound to increase the stability and/or solubility of the polypeptide (for 

15 example, polyethylene glycol), or (iv) fusion of the polypeptide with additional amino 
acids, such as, for example, an IgG Fc fusion region peptide, or leader or secretory 
sequence, or a sequence facilitating purification or (v) fusion of the polypeptide with 
another compound, such as albumin (including, but not limited to, recombinant 
albumin (see, e.g., U.S. Patent No. 5,876,969, issued March 2, 1999, EP Patent 0 413 

20 622, and U.S. Patent No. 5,766,883, issued June 16, 1998, herein incorporated by 
reference in their entirety)). Such variant polypeptides are deemed to be within the 
scope of those skilled in the art from the teachings herein. 

For example, polypeptide variants containing amino acid substitutions of 
charged amino acids with other charged or neutral amino acids may produce proteins 

25 with improved characteristics, such as less aggregation. Aggregation of 

pharmaceutical formulations both reduces activity and increases clearance due to the 
aggregate's immunogenic activity. (Pinckard et al., Clin. Exp. Immunol. 2:33 1-340 
(1967); Robbins et al., Diabetes 36: 838-845 (1987); Cleland et al., Crit. Rev. 
Therapeutic Drug Carrier Systems 10:307-377 (1993).) 

30 A further embodiment of the invention relates to a polypeptide which 

comprises the amino acid sequence of the present invention having an amino acid 
sequence which contains at least one amino acid substitution, but not more than 50 
amino acid substitutions, even more preferably, not more than 40 amino acid 
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substitutions, still more preferably, not more than 30 amino acid substitutions, and 
still even more preferably, not more than 20 amino acid substitutions. Of course, in 
order of ever-increasing preference, it is highly preferable for a peptide or polypeptide 
to have an amino acid sequence which comprises the amino acid sequence of the 
5 present invention, which contains at least one, but not more than 10, 9, 8, 7, 6, 5, 4, 3, 
2 or 1 amino acid substitutions. In specific embodiments, the number of additions, 
substitutions, and/or deletions in the amino acid sequence of the present invention or 
fragments thereof (e.g., the mature form and/or other fragments described herein), is 
1-5, 5-10, 5-25, 5-50, 10-50 or 50-150, conservative amino acid substitutions are 
10 preferable. 

Polynucleotide and Polypeptide Fragments 

The present invention is also directed to polynucleotide fragments of the 
polynucleotides of the invention. 

15 In the present invention, a "polynucleotide fragment" refers to a short 

polynucleotide having a nucleic acid sequence which: is a portion of that contained in 
a deposited clone, or encoding the polypeptide encoded by the cDNA in a deposited 
clone; is a portion of that shown in SEQ ID NO:X or the complementary strand 
thereto, or is a portion of a polynucleotide sequence encoding the polypeptide of SEQ 

20 ID NO:Y. The nucleotide fragments of the invention are preferably at least about 15 
nt, and more preferably at least about 20 nt, still more preferably at least about 30 nt, 
and even more preferably, at least about 40 nt, at least about 50 nt, at least about 75 
nt, or at least about 150 nt in length. A fragment "at least 20 nt in length," for 
example, is intended to include 20 or more contiguous bases from the cDNA 

25 sequence contained in a deposited clone or the nucleotide sequence shown in SEQ ID 
NO:X. In this context "about" includes the particularly recited value, a value larger 
or smaller by several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both 
termini. These nucleotide fragments have uses that include, but are not limited to, as 
diagnostic probes and primers as discussed herein. Of course, larger fragments (e.g., 

30 50, 150, 500, 600, 2000 nucleotides) are preferred. 

Moreover, representative examples of polynucleotide fragments of the 
invention, include, for example, fragments comprising, or alternatively consisting of, 
a sequence from about nucleotide number 1-50, 51-100, 101-150, 151-200, 201-250, 
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251-300, 301-350, 351-400, 401-450, 451-500, 501-550, 551-600, 651-700, 701-750, 
751-800, 800-850, 851-900, 901-950, 951-1000, 1001-1050, 1051-1100, 1101-1150, 
1151-1200, 1201-1250, 1251-1300, 1301-1350, 1351-1400, 1401-1450, 1451-1500, 
1501-1550, 1551-1600, 1601-1650, 1651-1700, 1701-1750, 1751-1800, 1801-1850, 
5 1851-1900, 1901-1950, 1951-2000, or 2001 to the end of SEQ ID NO:X, or the 
complementary strand thereto, or the cDNA contained in a deposited clone. In this 
context "about" includes the particularly recited ranges, and ranges larger or smaller 
by several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both termini. 
Preferably, these fragments encode a polypeptide which has biological activity. More 

10 preferably, these polynucleotides can be used as probes or primers as discussed 
herein. Polynucleotides which hybridize to these nucleic acid molecules under 
stringent hybridization conditions or lower stringency conditions are also 
encompassed by the invention, as are polypeptides encoded by these polynucleotides. 
In the present invention, a "polypeptide fragment" refers to an amino acid 

15 sequence which is a portion of that contained in SEQ ID NO:Y or encoded by the 

cDNA contained in a deposited clone. Protein (polypeptide) fragments may be "free- 
standing," or comprised within a larger polypeptide of which the fragment forms a 
part or region, most preferably as a single continuous region. Representative 
examples of polypeptide fragments of the invention, include, for example, fragments 

20 comprising, or alternatively consisting of, from about amino acid number 1-20, 21-40, 
41-60,61-80,81-100, 102-120, 121-140, 141-160, or 161 to the end of the coding 
region. Moreover, polypeptide fragments can be about 20, 30, 40, 50, 60, 70, 80, 90, 
100, 110, 120, 130, 140, or 150 amino acids in length. In this context "about" 
includes the particularly recited ranges or values, and ranges or values larger or 

25 smaller by several (5, 4, 3, 2, or 1) amino acids, at either extreme or at both extremes. 
Polynucleotides encoding these polypeptides are also encompassed by the invention. 

Preferred polypeptide fragments include the secreted protein as well as the 
mature form. Further preferred polypeptide fragments include the secreted protein or 
the mature form having a continuous series of deleted residues from the amino or the 

30 carboxy terminus, or both. For example, any number of amino acids, ranging from 1 - 
60, can be deleted from the amino terminus of either the secreted polypeptide or the 
mature form. Similarly, any number of amino acids, ranging from 1-30, can be 
deleted from the carboxy terminus of the secreted protein or mature form. 
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Furthermore, any combination of the above amino and carboxy terminus deletions are 
preferred. Similarly, polynucleotides encoding these polypeptide fragments are also 
preferred. 

Also preferred are polypeptide and polynucleotide fragments characterized by 
5 structural or functional domains, such as fragments that comprise alpha-helix and 

alpha-helix forming regions, beta-sheet and beta-sheet-forming regions, turn and turn- 
forming regions, coil and coil-forming regions, hydrophilic regions, hydrophobic 
regions, alpha amphipathic regions, beta amphipathic regions, flexible regions, 
surface-forming regions, substrate binding region, and high antigenic index regions. 

10 Polypeptide fragments of SEQ ID NO:Y falling within conserved domains are 
specifically contemplated by the present invention. Moreover, polynucleotides 
encoding these domains are also contemplated. 

Other preferred polypeptide fragments are biologically active fragments. 
Biologically active fragments are those exhibiting activity similar, but not necessarily 

15 identical, to an activity of the polypeptide of the present invention. The biological 
activity of the fragments may include an improved desired activity, or a decreased 
undesirable activity. Polynucleotides encoding these polypeptide fragments are also 
encompassed by the invention. 

Preferably, the polynucleotide fragments of the invention encode a 

20 polypeptide which demonstrates a functional activity. By a polypeptide 
demonstrating a "functional activity" is meant, a polypeptide capable of displaying 
one or more known functional activities associated with a full-length (complete) 
polypeptide of invention protein. Such functional activities include, but are not 
limited to, biological activity, antigenicity [ability to bind (or compete with a 

25 polypeptide of the invention for binding) to an antibody to the polypeptide of the 
invention], immunogenicity (ability to generate antibody which binds to a polypeptide 
of the invention), ability to form multimers with polypeptides of the invention, and 
ability to bind to a receptor or ligand for a polypeptide of the invention. 

The functional activity of polypeptides of the invention, and fragments, 

30 variants derivatives, and analogs thereof, can be assayed by various methods. 

For example, in one embodiment where one is assaying for the ability to bind 
or compete with full-length polypeptide of the invention for binding to an antibody of 
the polypeptide of the invention, various immunoassays known in the art can be used, 
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including but not limited to, competitive and non-competitive assay systems using 
techniques such as radioimmunoassays, ELISA (enzyme linked immunosorbent 
assay), "sandwich" immunoassays, immunoradiometric assays, gel diffusion 
precipitation reactions, immunodiffusion assays, in situ immunoassays (using 
5 colloidal gold, enzyme or radioisotope labels, for example), western blots, 
precipitation reactions, agglutination assays (e.g., gel agglutination assays, 
hemagglutination assays), complement fixation assays, immunofluorescence assays, 
protein A assays, and immunoelectrophoresis assays, etc. In one embodiment, 
antibody binding is detected by detecting a label on the primary antibody. In another 

10 embodiment, the primary antibody is detected by detecting binding of a secondary 
antibody or reagent to the primary antibody. In a further embodiment, the secondary 
antibody is labeled. Many means are known in the art for detecting binding in an 
immunoassay and are within the scope of the present invention. 

In another embodiment, where a ligand for a polypeptide of the invention 

15 identified, or the ability of a polypeptide fragment, variant or derivative of the 
invention to multimerize is being evaluated, binding can be assayed, e.g., by means 
well-known in the art, such as, for example, reducing and non-reducing gel 
chromatography, protein affinity chromatography, and affinity blotting. See 
generally, Phizicky, E., et al., 1995, Microbiol. Rev. 59:94-123. In another 

20 embodiment, physiological correlates of binding of a polypeptide of the invention to 
its substrates (signal transduction) can be assayed. 

In addition, assays described herein (see Examples) and otherwise known in 
the art may routinely be applied to measure the ability of polypeptides of the 
invention and fragments, variants derivatives and analogs thereof to elicit related 

25 biological activity related to that of the polypeptide of the invention (either in vitro or 
in vivo). Other methods will be known to the skilled artisan and are within the scope 
of the invention. 

Epitopes and Antibodies 

30 The present invention encompasses polypeptides comprising, or alternatively 

consisting of, an epitope of the polypeptide having an amino acid sequence of SEQ ID 
NO: Y, or an epitope of the polypeptide sequence encoded by a polynucleotide 
sequence contained in ATCC deposit No. Z or encoded by a polynucleotide that 
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hybridizes to the complement of the sequence of SEQ ID NO:X or contained in 
ATCC deposit No. Z under stringent hybridization conditions or lower stringency 
hybridization conditions as defined supra. The present invention further encompasses 
polynucleotide sequences encoding an epitope of a polypeptide sequence of the 
5 invention (such as, for example, the sequence disclosed in SEQ ID NO:X), 

polynucleotide sequences of the complementary strand of a polynucleotide sequence 
encoding an epitope of the invention, and polynucleotide sequences which hybridize 
to the complementary strand under stringent hybridization conditions or lower 
stringency hybridization conditions defined supra. 

10 The term "epitopes," as used herein, refers to portions of a polypeptide having 

antigenic or immunogenic activity in an animal, preferably a mammal, and most 
preferably in a human. In a preferred embodiment, the present invention 
encompasses a polypeptide comprising an epitope, as well as the polynucleotide 
encoding this polypeptide. An "immunogenic epitope," as used herein, is defined as 

15 a portion of a protein that elicits an antibody response in an animal, as determined by 
any method known in the art, for example, by the methods for generating antibodies 
described infra. (See, for example, Geysen et al., Proc. Natl. Acad. Sci. USA 
81:3998- 4002 (1983)). The term "antigenic epitope " as used herein, is defined as a 
portion of a protein to which an antibody can immunospecifically bind its antigen as 

20 determined by any method well known in the art, for example, by the immunoassays 
described herein. Immunospecific binding excludes non-specific binding but does not 
necessarily exclude cross- reactivity with other antigens. Antigenic epitopes need not 
necessarily be immunogenic. 

Fragments which function as epitopes may be produced by any conventional 

25 means. (See, e.g., Houghten, Proc. Natl. Acad. Sci. USA 82:5131-5135 (1985), 
further described in U.S. Patent No. 4,631,21 1). 

In the present invention, antigenic epitopes preferably contain a sequence of at 
least 4, at least 5, at least 6, at least 7, more preferably at least 8, at least 9, at least 10, 
at least 1 1, at least 12, at least 13, at least 14, at least 15, at least 20, at least 25, at 

30 least 30, at least 40, at least 50, and, most preferably, between about 15 to about 30 
amino acids. Preferred polypeptides comprising immunogenic or antigenic epitopes 
are at least 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, or 100 
amino acid residues in length. Additional non-exclusive preferred antigenic epitopes 
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include the antigenic epitopes disclosed herein, as well as portions thereof. Antigenic 
epitopes are useful, for example, to raise antibodies, including monoclonal antibodies, 
that specifically bind the epitope. Preferred antigenic epitopes include the antigenic 
epitopes disclosed herein, as well as any combination of two, three, four, five or more 
5 of these antigenic epitopes. Antigenic epitopes can be used as the target molecules in 
immunoassays. (See, for instance, Wilson et al., Cell 37:767-778 (1984); Sutcliffe et 
al., Science 219:660-666 (1983)). 

Similarly, immunogenic epitopes can be used, for example, to induce 
antibodies according to methods well known in the art. (See, for instance, Sutcliffe 

10 et al., supra; Wilson et al., supra; Chow et al., Proc. Natl. Acad. Sci. USA 82:910- 
914;andBittleetal., J. Gen. Virol. 66:2347-2354(1985). Preferred immunogenic 
epitopes include the immunogenic epitopes disclosed herein, as well as any 
combination of two, three, four, five or more of these immunogenic epitopes. The 
polypeptides comprising one or more immunogenic epitopes may be presented for 

15 eliciting an antibody response together with a carrier protein, such as an albumin, to 
an animal system (such as rabbit or mouse), or, if the polypeptide is of sufficient 
length (at least about 25 amino acids), the polypeptide may be presented without a 
carrier. However, immunogenic epitopes comprising as few as 8 to 10 amino acids 
have been shown to be sufficient to raise antibodies capable of binding to, at the very 

20 least, linear epitopes in a denatured polypeptide (e.g., in Western blotting). 

Epitope-bearing polypeptides of the present invention may be used to induce 
antibodies according to methods well known in the art including, but not limited to, 
in vivo immunization, in vitro immunization, and phage display methods. See, e.g., 
Sutcliffe et al., supra; Wilson et al., supra, and Bittle et al., J. Gen. Virol., 66:2347- 

25 2354 (1985). If in vivo immunization is used, animals may be immunized with free 
peptide; however, anti-peptide antibody titer may be boosted by coupling the peptide 
to a macromolecular carrier, such as keyhole limpet hemacyanin (KJLH) or tetanus 
toxoid. For instance, peptides containing cysteine residues may be coupled to a 
carrier using a linker such as maleimidobenzoyl- N-hydroxysuccinimide ester (MBS), 

30 while other peptides may be coupled to carriers using a more general linking agent 
such as glutaraldehyde. Animals such as rabbits, rats and mice are immunized with 
either free or carrier- coupled peptides, for instance, by intraperitoneal and/or 
intradermal injection of emulsions containing about 100 |ig of peptide or carrier 
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protein and Freund's adjuvant or any other adjuvant known for stimulating an 
immune response. Several booster injections may be needed, for instance, at 
intervals of about two weeks, to provide a useful titer of anti-peptide antibody which 
can be detected, for example, by ELIS A assay using free peptide adsorbed to a solid 
5 surface. The titer of anti-peptide antibodies in serum from an immunized animal may 
be increased by selection of anti-peptide antibodies, for instance, by adsorption to the 
peptide on a solid support and elution of the selected antibodies according to methods 
well known in the art. 

As one of skill in the art will appreciate, and as discussed above, the 

10 polypeptides of the present invention comprising an immunogenic or antigenic 

epitope can be fused to other polypeptide sequences. For example, the polypeptides 
of the present invention may be fused with the constant domain of immunoglobulins 
(IgA, IgE, IgG, IgM), or portions thereof (CHI, CH2, CH3, or any combination 
thereof and portions thereof), or albumin (including but not limited to recombinant 

15 albumin (see, e.g., U.S. Patent No. 5,876,969, issued March 2, 1999, EP Patent 0 413 
622, and U.S. Patent No. 5,766,883, issued June 16, 1998, herein incorporated by 
reference in their entirety)), resulting in chimeric polypeptides. Such fusion proteins 
may facilitate purification and may increase half-life in vivo. This has been shown 
for chimeric proteins consisting of the first two domains of the human CD4- 

20 polypeptide and various domains of the constant regions of the heavy or light chains 
of mammalian immunoglobulins. See, e.g., EP 394,827; Traunecker et al., Nature, 
331:84-86 (1988). Enhanced delivery of an antigen across the epithelial barrier to the 
immune system has been demonstrated for antigens (e.g., insulin) conjugated to an 
FcRn binding partner such as IgG or Fc fragments (see, e.g., PCT Publications WO 

25 96/22024 and WO 99/04813). IgG Fusion proteins that have a disulfide-linked 

dimeric structure due to the IgG portion desulfide bonds have also been found to be 
more efficient in binding and neutralizing other molecules than monomeric 
polypeptides or fragments thereof alone. See, e.g., Fountoulakis et al., J. Biochem., 
270:3958-3964 (1995). Nucleic acids encoding the above epitopes can also be 

30 recombined with a gene of interest as an epitope tag (e.g., the hemagglutinin ("HA") 
tag or flag tag) to aid in detection and purification of the expressed polypeptide. For 
example, a system described by Janknecht et al. allows for the ready purification of 
non-denatured fusion proteins expressed in human cell lines (Janknecht et al., 1991, 
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Proc. Natl. Acad. Sci. USA 88:8972- 897). In this system, the gene of interest is 
subcloned into a vaccinia recombination plasmid such that the open reading frame of 
the gene is translationally fused to an amino-terminal tag consisting of six histidine 
residues. The tag serves as a matrix binding domain for the fusion protein. Extracts 
5 from ceils infected with the recombinant vaccinia virus are loaded onto Ni2+ 
nitriloacetic acid-agarose column and histidine-tagged proteins can be selectively 
eluted with imidazole-containing buffers. 

Additional fusion proteins of the invention may be generated through the 
techniques of gene-shuffling, motif-shuffling, exon-shuffling, and/or codon-shuffling 

10 (collectively referred to as "DNA shuffling"). DNA shuffling may be employed to 
modulate the activities of polypeptides of the invention, such methods can be used to 
generate polypeptides with altered activity, as well as agonists and antagonists of the 
polypeptides. See, generally, U.S. Patent Nos. 5,605,793; 5,811,238; 5,830,721; 
5,834,252; and 5,837,458, and Patten et al., Curr. Opinion Biotechnol. 8:724-33 

15 (1997); Harayama, Trends Biotechnol. 16(2):76-82 (1998); Hansson, et al., J. Mol. 
Biol. 287:265-76 (1999); and Lorenzo and Blasco, Biotechniques 24(2):308- 13 
(1998) (each of these patents and publications are hereby incorporated by reference in 
its entirety). In one embodiment, alteration of polynucleotides corresponding to SEQ 
ID NO:X and the polypeptides encoded by these polynucleotides may be achieved by 

20 DNA shuffling. DNA shuffling involves the assembly of two or more DNA 

segments by homologous or site-specific recombination to generate variation in the 
polynucleotide sequence. In another embodiment, polynucleotides of the invention, 
or the encoded polypeptides, may be altered by being subjected to random 
mutagenesis by error-prone PCR, random nucleotide insertion or other methods prior 

25 to recombination. In another embodiment, one or more components, motifs, sections, 
parts, domains, fragments, etc., of a polynucleotide encoding a polypeptide of the 
invention may be recombined with one or more components, motifs, sections, parts, 
domains, fragments, etc. of one or more heterologous molecules. 



30 Antibodies 

Further polypeptides of the invention relate to antibodies and T-cell antigen 
receptors (TCR) which immunospecifically bind a polypeptide, polypeptide fragment, 
or variant of SEQ ID NO:Y, and/or an epitope, of the present invention (as 
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determined by immunoassays well known in the art for assaying specific antibody- 
antigen binding). Antibodies of the invention include, but are not limited to, 
polyclonal, monoclonal, multispecific, human, humanized or chimeric antibodies, 
single chain antibodies, Fab fragments, F(ab') fragments, fragments produced by a 
5 Fab expression library, anti-idiotypic (anti-Id) antibodies (including, e.g., anti-Id 
antibodies to antibodies of the invention), and epitope-binding fragments of any of 
the above. The term "antibody," as used herein, refers to immunoglobulin molecules 
and immunologically active portions of immunoglobulin molecules, i.e., molecules 
that contain an antigen binding site that immunospecifically binds an antigen. The 

10 immunoglobulin molecules of the invention can be of any type (e.g., IgG, IgE, IgM, 
IgD, IgA and IgY), class (e.g., IgGl, IgG2, IgG3, IgG4, IgAl and IgA2) or subclass 
of immunoglobulin molecule. In preferred embodiments, the immunoglobulin 
molecules of the invention are IgGl. In other preferred embodiments, the 
immunoglobulin molecules of the invention are IgG4. 

15 Most preferably the antibodies are human antigen-binding antibody fragments 

of the present invention and include, but are not limited to, Fab, Fab' and F(ab')2, Fd, 
single-chain Fvs (scFv), single-chain antibodies, disul fide-linked Fvs (sdFv) and 
fragments comprising either a VL or VH domain. Antigen-binding antibody 
fragments, including single-chain antibodies, may comprise the variable region(s) 

20 alone or in combination with the entirety or a portion of the following: hinge region, 
CHI , CH2, and CH3 domains. Also included in the invention are antigen-binding 
fragments also comprising any combination of variable region(s) with a hinge region, 
CHI, CH2, and CH3 domains. The antibodies of the invention may be from any 
animal origin including birds and mammals. Preferably, the antibodies are human, 

25 murine (e.g., mouse and rat), donkey, ship rabbit, goat, guinea pig, camel, horse, or 
chicken. As used herein, "human" antibodies include antibodies having the amino 
acid sequence of a human immunoglobulin and include antibodies isolated from 
human immunoglobulin libraries or from animals transgenic for one or more human 
immunoglobulin and that do not express endogenous immunoglobulins, as described 

30 infra and, for example in, U.S. Patent No. 5,939,598 by Kucherlapati et al. 

The antibodies of the present invention may be monospecific, bispecific, 
trispecific or of greater multispecificity. Multispecific antibodies may be specific for 
different epitopes of a polypeptide of the present invention or may be specific for both 
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a polypeptide of the present invention as well as for a heterologous epitope, such as a 
heterologous polypeptide or solid support material. See, e.g., PCT publications WO 
93/17715; WO 92/08802; WO 91/00360; WO 92/05793; Tutt, et al., J. Immunol. 
147:60-69 (1991); U.S. Patent Nos. 4,474,893; 4,714,681; 4,925,648; 5,573,920; 
5 5,601,819; Kostelny et al., J. Immunol. 148:1547-1553(1992). 

Antibodies of the present invention may be described or specified in terms of 
the epitope(s) or portion(s) of a polypeptide of the present invention which they 
recognize or specifically bind. The epitope(s) or polypeptide portion(s) may be 
specified as described herein, e.g., by N-terminal and C-terminal positions, by size in 

10 contiguous amino acid residues, or listed in the Tables and Figures. Antibodies which 
specifically bind any epitope or polypeptide of the present invention may also be 
excluded. Therefore, the present invention includes antibodies that specifically bind 
polypeptides of the present invention, and allows for the exclusion of the same. 
Antibodies of the present invention may also be described or specified in 

15 terms of their cross-reactivity. Antibodies that do not bind any other analog, 
ortholog, or homolog of a polypeptide of the present invention are included. 
Antibodies that bind polypeptides with at least 95%, at least 90%, at least 85%, at 
least 80%, at least 75%, at least 70%, at least 65%, at least 60%, at least 55%, and at 
least 50% identity (as calculated using methods known in the art and described 

20 herein) to a polypeptide of the present invention are also included in the present 

invention. In specific embodiments, antibodies of the present invention cross-react 
with murine, rat and/or rabbit homologs of human proteins and the corresponding 
epitopes thereof. Antibodies that do not bind polypeptides with less than 95%, less 
than 90%, less than 85%, less than 80%, less than 75%, less than 70%, less than 65%, 

25 less than 60%, less than 55%, and less than 50% identity (as calculated using 
methods known in the art and described herein) to a polypeptide of the present 
invention are also included in the present invention. In a specific embodiment, the 
above-described cross-reactivity is with respect to any single specific antigenic or 
immunogenic polypeptide, or combination(s) of 2, 3, 4, 5, or more of the specific 

30 antigenic and/or immunogenic polypeptides disclosed herein. Further included in the 
present invention are antibodies which bind polypeptides encoded by polynucleotides 
which hybridize to a polynucleotide of the present invention under stringent 
hybridization conditions (as described herein). Antibodies of the present invention 
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may also be described or specified in terms of their binding affinity to a polypeptide 
of the invention. Preferred binding affinities include those with a dissociation 
constant or Kd less than 5 X 10' 2 M, 10" 2 M, 5 X 10° M, 10° M,5X 10" 4 M, 10* 4 M, 5 
X 10* 5 M, 10' 5 M, 5 X 10 -6 M, 10 6 M, 5 X 10* 7 M, 10 7 M, 5 X 10 8 M, 10" 8 M, 5 X 10'* 
5 M, 10*M,5X 10 111 M, 10 ,w M,5X 10" M, Iff" M, 5 X Iff 12 M, ,(V12 M, 5 X Iff 13 M, 
Iff 13 M, 5 X Iff 14 M, Iff' 4 M, 5 X 10' 15 M, or Iff' 5 M. 

The invention also provides antibodies that competitively inhibit binding of an 
antibody to an epitope of the invention as determined by any method known in the art 
for determining competitive binding, for example, the immunoassays described 

10 herein. In preferred embodiments, the antibody competitively inhibits binding to the 
epitope by at least 95%, at least 90%, at least 85 %, at least 80%, at least 75%, at least 
70%, at least 60%, or at least 50%. 

Antibodies of the present invention may act as agonists or antagonists of the 
polypeptides of the present invention. For example, the present invention includes 

15 antibodies which disrupt the receptor/ligand interactions with the polypeptides of the 
invention either partially or fully. Preferably, antibodies of the present invention 
bind an antigenic epitope disclosed herein, or a portion thereof. The invention 
features both receptor-specific antibodies and ligand-specific antibodies. The 
invention also features receptor-specific antibodies which do not prevent ligand 

20 binding but prevent receptor activation. Receptor activation (i.e., signaling) may be 
determined by techniques described herein or otherwise known in the art. For 
example, receptor activation can be determined by detecting the phosphorylation 
(e.g., tyrosine or serine/threonine) of the receptor or its substrate by 
immunoprecipitation followed by western blot analysis (for example, as described 

25 supra). In specific embodiments, antibodies are provided that inhibit ligand activity 
or receptor activity by at least 95%, at least 90%, at least 85%, at least 80%, at least 
75%, at least 70%, at least 60%, or at least 50% of the activity in absence of the 
antibody. 

The invention also features receptor-specific antibodies which both prevent 
30 ligand binding and receptor activation as well as antibodies that recognize the 

receptor-ligand complex, and, preferably, do not specifically recognize the unbound 
receptor or the unbound ligand. Likewise, included in the invention are neutralizing 
antibodies which bind the ligand and prevent binding of the ligand to the receptor, as 



WO 01/23547 



PCT/US00/26337 



80 

well as antibodies which bind the ligand, thereby preventing receptor activation, but 
do not prevent the ligand from binding the receptor. Further included in the invention 
are antibodies which activate the receptor. These antibodies may act as receptor 
agonists, i.e., potentiate or activate either all or a subset of the biological activities of 
5 the ligand-mediated receptor activation, for example, by inducing dimerization of the 
receptor. The antibodies may be specified as agonists, antagonists or inverse agonists 
for biological activities comprising the specific biological activities of the peptides of 
the invention disclosed herein. The above antibody agonists can be made using 
methods known in the art. See, e.g., PCT publication WO 96/40281; U.S. Patent No. 

10 5,81 1,097; Deng et al., Blood 92(6): 1981-1988 (1998); Chen et al., Cancer Res. 

58(16):3668-3678 (1998); Harrop et al., J. Immunol. 161(4): 1786-1794 (1998); Zhu 
et al., Cancer Res. 58(15):3209-3214 (1998); Yoon et al., J. Immunol. 160(7):3170- 
3179 (1998); Prat et al., J. Cell. Sci. lll(Pt2):237-247 (1998); Pitard et al., J. 
Immunol. Methods 205(2): 177- 190 (1997); Liautard et al., Cytokine 9(4):233-241 

15 (1997); Carlson et al., J. Biol. Chem. 272(17): 1 1295-1 1301 (1997); Taryman et al., 
Neuron 14(4):755-762 (1995); Muller et al., Structure 6(9): 1 153-1167 (1998); 
Bartunek et al., Cytokine 8(1): 14-20 (1996) (which are all incorporated by reference 
herein in their entireties). 

Antibodies of the present invention may be used, for example, but not limited 

20 to, to purify, detect, and target the polypeptides of the present invention, including 
both in vitro and in vivo diagnostic and therapeutic methods. For example, the 
antibodies have use in immunoassays for qualitatively and quantitatively measuring 
levels of the polypeptides of the present invention in biological samples. See, e.g., 
Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory 

25 Press, 2nd ed. 1988) (incorporated by reference herein in its entirety). 

As discussed in more detail below, the antibodies of the present invention may 
be used either alone or in combination with other compositions. The antibodies may 
further be recombinantly fused to a heterologous polypeptide at the N- or C-terminus 
or chemically conjugated (including covalently and non-covalently conjugations) to 

30 polypeptides or other compositions. For example, antibodies of the present invention 
may be recombinantly fused or conjugated to molecules useful as labels in detection 
assays and effector molecules such as heterologous polypeptides, drugs, 
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radionuclides, or toxins. See, e.g., PCT publications WO 92/08495; WO 91/14438; 
WO 89/12624; U.S. Patent No. 5,314,995; and EP 396,387. 

The antibodies of the invention include derivatives that are modified, i.e, by 
the covalent attachment of any type of molecule to the antibody such that covalent 
5 attachment does not prevent the antibody from generating an anti-idiotypic response. 
For example, but not by way of limitation, the antibody derivatives include 
antibodies that have been modified, e.g., by glycosylation, acetylation, pegylation, 
phosphylation, amidation, derivatization by known protecting/blocking groups, 
proteolytic cleavage, linkage to a cellular ligand or other protein, etc. Any of 

10 numerous chemical modifications may be carried out by known techniques, 

including, but not limited to specific chemical cleavage, acetylation, formylation, 
metabolic synthesis of tunicamycin, etc. Additionally, the derivative may contain 
one or more non-classical amino acids. 

The antibodies of the present invention may be generated by any suitable 

15 method known in the art. Polyclonal antibodies to an antigen-of- interest can be 

produced by various procedures well known in the art. For example, a polypeptide of 
the invention can be administered to various host animals including, but not limited 
to, rabbits, mice, rats, etc. to induce the production of sera containing polyclonal 
antibodies specific for the antigen. Various adjuvants may be used to increase the 

20 immunological response, depending on the host species, and include but are not 
limited to, Freund's (complete and incomplete), mineral gels such as aluminum 
hydroxide, surface active substances such as lysolecithin, pluronic polyols, 
polyanions, peptides, oil emulsions, keyhole limpet hemocyanins, dinitrophenol, and 
potentially useful human adjuvants such as BCG (bacille Calmette-Guerin) and 

25 corynebacterium parvum. Such adjuvants are also well known in the art. 

Monoclonal antibodies can be prepared using a wide variety of techniques 
known in the art including the use of hybridoma, recombinant, and phage display 
technologies, or a combination thereof. For example, monoclonal antibodies can be 
produced using hybridoma techniques including those known in the art and taught, 

30 for example, in Harlow et al, Antibodies: A Laboratory Manual, (Cold Spring Harbor 
Laboratory Press, 2nd ed. 1988); Hammerling, et al., in: Monoclonal Antibodies and 
T-Cell Hybridomas 563-681 (Elsevier, N.Y., 1981) (said references incorporated by 
reference in their entireties). The term "monoclonal antibody" as used herein is not 
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limited to antibodies produced through hybridoma technology. The term 
"monoclonal antibody" refers to an antibody that is derived from a single clone, 
including any eukaryotic, prokaryotic, or phage clone, and not the method by which it 
is produced. 

5 Methods for producing and screening for specific antibodies using hybridoma 

technology are routine and well known in the art and are discussed in detail in the 
Examples (e.g., Example 16). In a non-limiting example, mice can be immunized 
with a polypeptide of the invention or a cell expressing such peptide. Once an 
immune response is detected, e.g., antibodies specific for the antigen are detected in 

10 the mouse serum, the mouse spleen is harvested and splenocytes isolated. The 

splenocytes are then fused by well known techniques to any suitable myeloma cells, 
for example cells from cell line SP20 available from the ATCC. Hybridomas are 
selected and cloned by limited dilution. The hybridoma clones are then assayed by 
methods known in the art for cells that secrete antibodies capable of binding a 

15 polypeptide of the invention. Ascites fluid, which generally contains high levels of 
antibodies, can be generated by immunizing mice with positive hybridoma clones. 

Accordingly, the present invention provides methods of generating 
monoclonal antibodies as well as antibodies produced by the method comprising 
culturing a hybridoma cell secreting an antibody of the invention wherein, preferably, 

20 the hybridoma is generated by fusing splenocytes isolated from a mouse immunized 
with an antigen of the invention with myeloma cells and then screening the 
hybridomas resulting from the fusion for hybridoma clones that secrete an antibody 
able to bind a polypeptide of the invention. 

Antibody fragments which recognize specific epitopes may be generated by 

25 known techniques. For example, Fab and F(ab')2 fragments of the invention may be 
produced by proteolytic cleavage of immunoglobulin molecules, using enzymes such 
as papain (to produce Fab fragments) or pepsin (to produce F(ab')2 fragments). 
F(ab')2 fragments contain the variable region, the light chain constant region and the 
CHI domain of the heavy chain. 

30 For example, the antibodies of the present invention can also be generated 

using various phage display methods known in the art. In phage display methods, 
functional antibody domains are displayed on the surface of phage particles which 
carry the polynucleotide sequences encoding them. In a particular embodiment, such 
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phage can be utilized to display antigen binding domains expressed from a repertoire 
or combinatorial antibody library (e.g., human or murine). Phage expressing an 
antigen binding domain that binds the antigen of interest can be selected or identified 
with antigen, e.g., using labeled antigen or antigen bound or captured to a solid 
5 surface or bead. Phage used in these methods are typically filamentous phage 
including fd and Ml 3 binding domains expressed from phage with Fab, Fv or 
disulfide stabilized Fv antibody domains recombinantly fused to either the phage 
gene III or gene VIII protein. Examples of phage display methods that can be used to 
make the antibodies of the present invention include those disclosed in Brinkman et 

10 al., J. Immunol. Methods 182:41-50 (1995); Ames et al., J. Immunol. Methods 

184:177-186 (1995); Kettleborough et al., Eur. J. Immunol. 24:952-958 (1994); Persic 
et al., Gene 187 9-18 (1997); Burton et al., Advances in Immunology 57:191-280 
(1994); PCT application No. PCT/GB9 1/01 134; PCT publications WO 90/02809; 
WO 91/10737; WO 92/01047; WO 92/18619; WO 93/1 1236; WO 95/15982; WO 

15 95/20401; and U.S. Patent Nos. 5,698,426; 5,223,409; 5,403,484; 5,580,717; 
5,427,908; 5,750,753; 5,821,047; 5,571,698; 5,427,908; 5,516,637; 5,780,225; 
5,658,727; 5,733,743 and 5,969,108; each of which is incorporated herein by 
reference in its entirety. 

As described in the above references, after phage selection, the antibody 

20 coding regions from the phage can be isolated and used to generate whole antibodies, 
including human antibodies, or any other desired antigen binding fragment, and 
expressed in any desired host, including mammalian cells, insect cells, plant cells, 
yeast, and bacteria, e.g., as described in detail below. For example, techniques to 
recombinantly produce Fab, Fab' and F(ab')2 fragments can also be employed using 

25 methods known in the art such as those disclosed in PCT publication WO 92/22324; 
Mullinax et al., BioTechniques 12(6):864-869 (1992); and Sawai et al., AJRI 34:26- 
34 (1995); and Better et al., Science 240: 1041-1043 (1988) (said references 
incorporated by reference in their entireties). 

Examples of techniques which can be used to produce single-chain Fvs and 

30 antibodies include those described in U.S. Patents 4,946,778 and 5,258,498; Huston 
et al., Methods in Enzymology 203:46-88 (1991); Shu et al., PNAS 90:7995-7999 
(1993); and Skerraetal., Science 240:1038-1040 (1988). For some uses, including 
in vivo use of antibodies in humans and in vitro detection assays, it may be preferable 



WO 01/23547 



PCT/US00/26337 



to use chimeric, humanized, or human antibodies. A chimeric antibody is a molecule 
in which different portions of the antibody are derived from different animal species, 
such as antibodies having a variable region derived from a murine monoclonal 
antibody and a human immunoglobulin constant region. Methods for producing 
5 chimeric antibodies are known in the art. See e.g., Morrison, Science 229:1202 
(1985); Oi et al., BioTechniques 4:214 (1986); Gillies et al., (1989) J. Immunol. 
Methods 125:191-202; U.S. Patent Nos. 5,807,715; 4,816,567; and 4,816397, which 
are incorporated herein by reference in their entirety. Humanized antibodies are 
antibody molecules from non-human species antibody that binds the desired antigen 

10 having one or more complementarity determining regions (CDRs) from the non- 
human species and a framework regions from a human immunoglobulin molecule. 
Often, framework residues in the human framework regions will be substituted with 
the corresponding residue from the CDR donor antibody to alter, preferably improve, 
antigen binding. These framework substitutions are identified by methods well 

15 known in the art, e.g., by modeling of the interactions of the CDR and framework 
residues to identify framework residues important for antigen binding and sequence 
comparison to identify unusual framework residues at particular positions. (See, e.g., 
Queen et al., U.S. Patent No. 5,585,089; Riechmann et al., Nature 332:323 (1988), 
which are incorporated herein by reference in their entireties.) Antibodies can be 

20 humanized using a variety of techniques known in the art including, for example, 
CDR-grafting (EP 239,400; PCT publication WO 91/09967; U.S. Patent Nos. 
5,225,539; 5,530,101; and 5,585,089), veneering or resurfacing (EP 592,106; EP 
519,596; Padlan, Molecular Immunology 28(4/5):489-498 (1991); Studnicka et al., 
Protein Engineering 7(6):805-814 (1994); Roguska. et al., PNAS 91:969-973 (1994)), 

25 and chain shuffling (U.S. Patent No. 5,565,332). 

Completely human antibodies are particularly desirable for therapeutic 
treatment of human patients. Human antibodies can be made by a variety of methods 
known in the art including phage display methods described above using antibody 
libraries derived from human immunoglobulin sequences. See also, U.S. Patent Nos. 

30 4,444,887 and 4,716,1 1 1; and PCT publications WO 98/46645, WO 98/50433, WO 
98/24893, WO 98/16654, WO 96/34096, WO 96/33735, and WO 91/10741; each of 
which is incorporated herein by reference in its entirety. 
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Human antibodies can also be produced using transgenic mice which are 
incapable of expressing functional endogenous immunoglobulins, but which can 
express human immunoglobulin genes. For example, the human heavy and light 
chain immunoglobulin gene complexes may be introduced randomly or by 
5 homologous recombination into mouse embryonic stem cells. Alternatively, the 
human variable region, constant region, and diversity region may be introduced into 
mouse embryonic stem cells in addition to the human heavy and light chain genes. 
The mouse heavy and light chain immunoglobulin genes may be rendered non- 
functional separately or simultaneously with the introduction of human 

10 immunoglobulin loci by homologous recombination. In particular, homozygous 
deletion of the JH region prevents endogenous antibody production. The modified 
embryonic stem cells are expanded and microinjected into blastocysts to produce 
chimeric mice. The chimeric mice are then bred to produce homozygous offspring 
which express human antibodies. The transgenic mice are immunized in the normal 

15 fashion with a selected antigen, e.g., all or a portion of a polypeptide of the invention. 
Monoclonal antibodies directed against the antigen can be obtained from the 
immunized, transgenic mice using conventional hybridoma technology. The human 
immunoglobulin transgenes harbored by the transgenic mice rearrange during B cell 
differentiation, and subsequently undergo class switching and somatic mutation. 

20 Thus, using such a technique, it is possible to produce therapeutically useful IgG, IgA, 
IgM and IgE antibodies. For an overview of this technology for producing human 
antibodies, see Lonberg and Huszar, Int. Rev. Immunol. 13:65-93 (1995). For a 
detailed discussion of this technology for producing human antibodies and human 
monoclonal antibodies and protocols for producing such antibodies, see, e.g., PCT 

25 publications WO 98/24893; WO 92/01047; WO 96/34096; WO 96/33735; European 
Patent No. 0 598 877; U.S. Patent Nos. 5,413,923; 5,625,126; 5,633,425; 5,569,825; 
5,661,016; 5,545,806; 5,814,318; 5,885,793; 5,916,771; and 5,939,598, which are 
incorporated by reference herein in their entirety. In addition, companies such as 
Abgenix, Inc. (Freemont, CA) and Genpharm (San Jose, CA) can be engaged to 

30 provide human antibodies directed against a selected antigen using technology similar 
to that described above. 

Completely human antibodies which recognize a selected epitope can be 
generated using a technique referred to as "guided selection." In this approach a 
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selected non-human monoclonal antibody, e.g., a mouse antibody, is used to guide the 
selection of a completely human antibody recognizing the same epitope. (Jespers et 
ah, Bio/technology 12:899-903 (1988)). 

Further, antibodies to the polypeptides of the invention can, in turn, be utilized 
5 to generate anti-idiotype antibodies that "mimic" polypeptides of the invention using 
techniques well known to those skilled in the art. (See, e.g., Greenspan & Bona, 
FASEB J. 7(5):437-444; (1989) and Nissinoff, J. Immunol. 147(8): 2429-243 8 
(1991)). For example, antibodies which bind to and competitively inhibit polypeptide 
multimerization and/or binding of a polypeptide of the invention to a ligand can be 

10 used to generate anti-idiotypes that "mimic" the polypeptide multimerization and/or 
binding domain and, as a consequence, bind to and neutralize polypeptide and/or its 
ligand. Such neutralizing anti-idiotypes or Fab fragments of such anti-idiotypes can 
be used in therapeutic regimens to neutralize polypeptide ligand. For example, such 
anti-idiotypic antibodies can be used to bind a polypeptide of the invention and/or to 

15 bind its ligands/receptors, and thereby block its biological activity. 

Polynucleotides Encoding Antibodies 

The invention further provides polynucleotides comprising a nucleotide 
sequence encoding an antibody of the invention and fragments thereof. The 

20 invention also encompasses polynucleotides that hybridize under stringent or lower 
stringency hybridization conditions, e.g., as defined supra, to polynucleotides that 
encode an antibody, preferably, that specifically binds to a polypeptide of the 
invention, preferably, an antibody that binds to a polypeptide having the amino acid 
sequence of SEQ ID NO: Y. 

25 The polynucleotides may be obtained, and the nucleotide sequence of the 

polynucleotides determined, by any method known in the art. For example, if the 
nucleotide sequence of the antibody is known, a polynucleotide encoding the antibody 
may be assembled from chemically synthesized oligonucleotides (e.g., as described 
in Kutmeier et ah, BioTechniques 17:242 (1994)), which, briefly, involves the 

30 synthesis of overlapping oligonucleotides containing portions of the sequence 
encoding the antibody, annealing and ligating of those oligonucleotides, and then 
amplification of the ligated oligonucleotides by PCR. 
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Alternatively, a polynucleotide encoding an antibody may be generated from 
nucleic acid from a suitable source. If a clone containing a nucleic acid encoding a 
particular antibody is not available, but the sequence of the antibody molecule is 
known, a nucleic acid encoding the immunoglobulin may be chemically synthesized 
5 or obtained from a suitable source (e.g., an antibody cDNA library, or a cDNA library 
generated from, or nucleic acid, preferably poly A+ RNA, isolated from, any tissue 
or cells expressing the antibody, such as hybridoma cells selected to express an 
antibody of the invention) by PCR amplification using synthetic primers hybridizable 
to the 3* and 5* ends of the sequence or by cloning using an oligonucleotide probe 
10 specific for the particular gene sequence to identify, e.g., a cDNA clone from a 

cDNA library that encodes the antibody. Amplified nucleic acids generated by PCR 
may then be cloned into replicable cloning vectors using any method well known in 
the art. 

Once the nucleotide sequence and corresponding amino acid sequence of the 

15 antibody is determined, the nucleotide sequence of the antibody may be manipulated 
using methods well known in the art for the manipulation of nucleotide sequences, 
e.g., recombinant DNA techniques, site directed mutagenesis, PCR, etc. (see, for 
example, the techniques described in Sambrook et al., 1990, Molecular Cloning, A 
Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory, Cold Spring Harbor, 

20 NY and Ausubel et al., eds., 1998, Current Protocols in Molecular Biology, John 
Wiley & Sons, NY, which are both incorporated by reference herein in their 
entireties ), to generate antibodies having a different amino acid sequence, for 
example to create amino acid substitutions, deletions, and/or insertions. 

In a specific embodiment, the amino acid sequence of the heavy and/or light 

25 chain variable domains may be inspected to identify the sequences of the 

complementarity determining regions (CDRs) by methods that are well know in the 
art, e.g., by comparison to known amino acid sequences of other heavy and light 
chain variable regions to determine the regions of sequence hypervariability. Using 
routine recombinant DNA techniques, one or more of the CDRs may be inserted 

30 within framework regions, e.g., into human framework regions to humanize a non- 
human antibody, as described supra. The framework regions may be naturally 
occurring or consensus framework regions, and preferably human framework regions 
(see, e.g., Chothia et al., J. Mol. Biol. 278: 457-479 (1998) for a listing of human 
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framework regions). Preferably, the polynucleotide generated by the combination of 
the framework regions and CDRs encodes an antibody that specifically binds a 
polypeptide of the invention. Preferably, as discussed supra, one or more amino acid 
substitutions may be made within the framework regions, and, preferably, the amino 
5 acid substitutions improve binding of the antibody to its antigen. Additionally, such 
methods may be used to make amino acid substitutions or deletions of one or more 
variable region cysteine residues participating in an intrachain disulfide bond to 
generate antibody molecules lacking one or more intrachain disulfide bonds. Other 
alterations to the polynucleotide are encompassed by the present invention and within 

10 the skill of the art. 

In addition, techniques developed for the production of "chimeric antibodies" 
(Morrison et al., Proc. Natl. Acad. Sci. 81:851-855 (1984); Neuberger et al., Nature 
312:604-608 (1984); Takedaet al., Nature 314:452-454 (1985)) by splicing genes 
from a mouse antibody molecule of appropriate antigen specificity together with 

15 genes from a human antibody molecule of appropriate biological activity can be used. 
As described supra, a chimeric antibody is a molecule in which different portions are 
derived from different animal species, such as those having a variable region derived 
from a murine mAb and a human immunoglobulin constant region, e.g., humanized 
antibodies. 

20 Alternatively, techniques described for the production of single chain 

antibodies (U.S. Patent No. 4,946,778; Bird, Science 242:423- 42 (1988); Huston et 
al., Proc. Natl. Acad. Sci. USA 85:5879-5883 (1988); and Ward et al., Nature 
334:544-54 (1989)) can be adapted to produce single chain antibodies. Single chain 
antibodies are formed by linking the heavy and light chain fragments of the Fv region 

25 via an amino acid bridge, resulting in a single chain polypeptide. Techniques for the 
assembly of functional Fv fragments in E. coli may also be used (Skerra et al., 
Science 242:1038- 1041 (1988)). 

Methods of Producing Antibodies 
30 The antibodies of the invention can be produced by any method known in the 

art for the synthesis of antibodies, in particular, by chemical synthesis or preferably, 
by recombinant expression techniques. 
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Recombinant expression of an antibody of the invention, or fragment, 
derivative or analog thereof, (e.g., a heavy or light chain of an antibody of the 
invention or a single chain antibody of the invention), requires construction of an 
expression vector containing a polynucleotide that encodes the antibody. Once a 
5 polynucleotide encoding an antibody molecule or a heavy or light chain of an 

antibody, or portion thereof (preferably containing the heavy or light chain variable 
domain), of the invention has been obtained, the vector for the production of the 
antibody molecule may be produced by recombinant DNA technology using 
techniques well known in the art. Thus, methods for preparing a protein by 

10 expressing a polynucleotide containing an antibody encoding nucleotide sequence are 
described herein. Methods which are well known to those skilled in the art can be 
used to construct expression vectors containing antibody coding sequences and 
appropriate transcriptional and translational control signals. These methods include, 
for example, in vitro recombinant DNA techniques, synthetic techniques, and in vivo 

15 genetic recombination. The invention, thus, provides replicable vectors comprising a 
nucleotide sequence encoding an antibody molecule of the invention, or a heavy or 
light chain thereof, or a heavy or light chain variable domain, operably linked to a 
promoter. Such vectors may include the nucleotide sequence encoding the constant 
region of the antibody molecule (see, e.g., PCT Publication WO 86/05807; PCT 

20 Publication WO 89/01036; and U.S. Patent No. 5,122,464) and the variable domain of 
the antibody may be cloned into such a vector for expression of the entire heavy or 
light chain. 

The expression vector is transferred to a host cell by conventional techniques 
and the transfected cells are then cultured by conventional techniques to produce an 

25 antibody of the invention. Thus, the invention includes host cells containing a 
polynucleotide encoding an antibody of the invention, or a heavy or light chain 
thereof, or a single chain antibody of the invention, operably linked to a heterologous 
promoter. In preferred embodiments for the expression of double-chained antibodies, 
vectors encoding both the heavy and light chains may be co-expressed in the host cell 

30 for expression of the entire immunoglobulin molecule, as detailed below. 

A variety of host-expression vector systems may be utilized to express the 
antibody molecules of the invention. Such host-expression systems represent 
vehicles by which the coding sequences of interest may be produced and subsequently 
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purified, but also represent cells which may, when transformed or transfected with 
the appropriate nucleotide coding sequences, express an antibody molecule of the 
invention in situ. These include but are not limited to microorganisms such as 
bacteria (e.g., E. coli, B. subtilis) transformed with recombinant bacteriophage DNA, 
5 plasmid DNA or cosmid DNA expression vectors containing antibody coding 

sequences; yeast (e.g., Saccharomyces, Pichia) transformed with recombinant yeast 
expression vectors containing antibody coding sequences; insect cell systems 
infected with recombinant virus expression vectors (e.g., baculovirus) containing 
antibody coding sequences; plant cell systems infected with recombinant virus 

10 expression vectors (e.g., cauliflower mosaic virus, CaMV; tobacco mosaic virus, 

TMV) or transformed with recombinant plasmid expression vectors (e.g., Ti plasmid) 
containing antibody coding sequences; or mammalian cell systems (e.g., COS, CHO, 
BHK, 293, 3T3 cells) harboring recombinant expression constructs containing 
promoters derived from the genome of mammalian cells (e.g., metallothionein 

15 promoter) or from mammalian viruses (e.g., the adenovirus late promoter; the 

vaccinia virus 7. 5K promoter). Preferably, bacterial cells such as Escherichia coli, 
and more preferably, eukaryotic cells, especially for the expression of whole 
recombinant antibody molecule, are used for the expression of a recombinant 
antibody molecule. For example, mammalian cells such as Chinese hamster ovary 

20 cells (CHO), in conjunction with a vector such as the major intermediate early gene 
promoter element from human cytomegalovirus is an effective expression system for 
antibodies (Foecking et al., Gene 45: 101 (1986); Cockett et al., Bio/Technology 8:2 
(1990)). 

In bacterial systems, a number of expression vectors may be advantageously 
25 selected depending upon the use intended for the antibody molecule being expressed. 
For example, when a large quantity of such a protein is to be produced, for the 
generation of pharmaceutical compositions of an antibody molecule, vectors which 
direct the expression of high levels of fusion protein products that are readily purified 
may be desirable. Such vectors include, but are not limited, to the E. coli expression 
30 vector pUR278 (Ruther et al., EMBO J. 2: 1791 (1983)), in which the antibody coding 
sequence may be ligated individually into the vector in frame with the lac Z coding 
region so that a fusion protein is produced; pIN vectors (Inouye & Inouye, Nucleic 
Acids Res. 13:3101-3109 (1985); Van Heeke & Schuster, J. Biol. Chem. 24:5503- 
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5509 (1989)); and the like. pGEX vectors may also be used to express foreign 
polypeptides as fusion proteins with glutathione S-transferase (GST). In general, such 
fusion proteins are soluble and can easily be purified from lysed cells by adsorption 
and binding to matrix glutathione-agarose beads followed by elution in the presence 
5 of free glutathione. The pGEX vectors are designed to include thrombin or factor Xa 
protease cleavage sites so that the cloned target gene product can be released from the 
GST moiety. 

In an insect system, Autographa californica nuclear polyhedrosis virus 
(AcNPV) is used as a vector to express foreign genes. The virus grows in 
10 Spodoptera frugiperda cells. The antibody coding sequence may be cloned 

individually into non-essential regions (for example the polyhedrin gene) of the virus 
and placed under control of an AcNPV promoter (for example the polyhedrin 
promoter). 

In mammalian host cells, a number of viral-based expression systems may be 

15 utilized. In cases where an adenovirus is used as an expression vector, the antibody 
coding sequence of interest may be ligated to an adenovirus transcription/translation 
control complex, e.g., the late promoter and tripartite leader sequence. This chimeric 
gene may then be inserted in the adenovirus genome by in vitro or in vivo 
recombination. Insertion in a non- essential region of the viral genome (e.g., region 

20 El or E3) will result in a recombinant virus that is viable and capable of expressing 
the antibody molecule in infected hosts, (e.g., see Logan & Shenk, Proc. Natl. Acad. 
Sci. USA 8 1 :355-359 (1984)). Specific initiation signals may also be required for 
efficient translation of inserted antibody coding sequences. These signals include the 
ATG initiation codon and adjacent sequences. Furthermore, the initiation codon 

25 must be in phase with the reading frame of the desired coding sequence to ensure 
translation of the entire insert. These exogenous translational control signals and 
initiation codons can be of a variety of origins, both natural and synthetic. The 
efficiency of expression may be enhanced by the inclusion of appropriate 
transcription enhancer elements, transcription terminators, etc. (see Bittner et al., 

30 Methods in Enzymol. 153:51-544 (1987)). 

In addition, a host cell strain may be chosen which modulates the expression 
of the inserted sequences, or modifies and processes the gene product in the specific 
fashion desired. Such modifications (e.g., glycosylation) and processing (e.g., 
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cleavage) of protein products may be important for the function of the protein. 
Different host cells have characteristic and specific mechanisms for the post- 
radiational processing and modification of proteins and gene products. Appropriate 
cell lines or host systems can be chosen to ensure the correct modification and 
5 processing of the foreign protein expressed. To this end, eukaryotic host cells which 
possess the cellular machinery for proper processing of the primary transcript, 
glycosylation, and phosphorylation of the gene product may be used. Such 
mammalian host cells include but are not limited to CHO, VERY, BHK, Hela, COS, 
MDCK, 293, 3T3, WI38, and in particular, breast cancer cell lines such as, for 

10 example, BT483, Hs578T, HTB2, BT20 and T47D, and normal mammary gland cell 
line such as, for example, CRL7030 and Hs578Bst. 

For long-term, high-yield production of recombinant proteins, stable 
expression is preferred. For example, cell lines which stably express the antibody 
molecule may be engineered. Rather than using expression vectors which contain 

15 viral origins of replication, host cells can be transformed with DNA controlled by 
appropriate expression control elements (e.g., promoter, enhancer, sequences, 
transcription terminators, polyadenylation sites, etc.), and a selectable marker. 
Following the introduction of the foreign DNA, engineered cells may be allowed to 
grow for 1-2 days in an enriched media, and then are switched to a selective media. 

20 The selectable marker in the recombinant plasmid confers resistance to the selection 
and allows cells to stably integrate the plasmid into their chromosomes and grow to 
form foci which in turn can be cloned and expanded into cell lines. This method may 
advantageously be used to engineer cell lines which express the antibody molecule. 
Such engineered cell lines may be particularly useful in screening and evaluation of 

25 compounds that interact directly or indirectly with the antibody molecule. 

A number of selection systems may be used, including but not limited to the 
herpes simplex virus thymidine kinase (Wigler et al., Cell 1 1:223 (1977)), 
hypoxanthine-guanine phosphoribosyltransferase (Szybalska & Szybalski, Proc. Natl. 
Acad. Sci. USA 48:202 (1992)), and adenine phosphoribosyltransferase (Lowy et al., 

30 Cell 22:817 (1980)) genes can be employed in tk-, hgprt- or aprt- cells, respectively. 
Also, antimetabolite resistance can be used as the basis of selection for the following 
genes: dhfr, which confers resistance to methotrexate (Wigler et al., Natl. Acad. Sci. 
USA 77:357 (1980); O'Hare et al., Proc. Natl. Acad. Sci. USA 78:1527 (1981)); gpt, 
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which confers resistance to mycophenolic acid (Mulligan & Berg, Proc. Natl. Acad. 
Sci. USA 78:2072 (1981)); neo, which confers resistance to the aminoglycoside G- 
418 Clinical Pharmacy 12:488-505; Wu and Wu, Biotherapy 3:87-95 (1991); 
Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 
5 260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 
(1993); May, 1993, TIB TECH 1 1(5): 1 55-2 15); and hygro, which confers resistance 
to hygromycin (Santerre et al., Gene 30: 147 (1984)). Methods commonly known in 
the art of recombinant DNA technology may be routinely applied to select the desired 
recombinant clone, and such methods are described, for example, in Ausubel et al. 

10 (eds.), Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); 
Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY 
(1990); and in Chapters 12 and 13, Dracopoli et al. (eds), Current Protocols in 
Human Genetics, John Wiley & Sons, NY (1994); Colberre-Garapin et al., J. Mol. 
Biol. 150:1 (1981), which are incorporated by reference herein in their entireties. 

15 The expression levels of an antibody molecule can be increased by vector 

amplification (for a review, see Bebbington and Hentschel, The use of vectors based 
on gene amplification for the expression of cloned genes in mammalian cells in DNA 
cloning, Vol.3. (Academic Press, New York, 1987)). When a marker in the vector 
system expressing antibody is amplifiable, increase in the level of inhibitor present in 

20 culture of host cell will increase the number of copies of the marker gene. Since the 
amplified region is associated with the antibody gene, production of the antibody will 
also increase (Crouse et al., Mol. Cell. Biol. 3:257 (1983)). 

The host cell may be co-transfected with two expression vectors of the 
invention, the first vector encoding a heavy chain derived polypeptide and the second 

25 vector encoding a light chain derived polypeptide. The two vectors may contain 

identical selectable markers which enable equal expression of heavy and light chain 
polypeptides. Alternatively, a single vector may be used which encodes, and is 
capable of expressing, both heavy and light chain polypeptides. In such situations, 
the light chain should be placed before the heavy chain to avoid an excess of toxic 

30 free heavy chain (Proudfoot, Nature 322:52 (1986); Kohler, Proc. Natl. Acad. Sci. 
USA 77:2197 (1980)). The coding sequences for the heavy and light chains may 
comprise cDNA or genomic DNA. 
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Once an antibody molecule of the invention has been produced by an animal, 
chemically synthesized, or recombinantly expressed, it may be purified by any 
method known in the art for purification of an immunoglobulin molecule, for 
example, by chromatography (e.g., ion exchange, affinity, particularly by affinity for 
5 the specific antigen after Protein A, and sizing column chromatography), 

centrifugation, differential solubility, or by any other standard technique for the 
purification of proteins. In addition, the antibodies of the present invention or 
fragments thereof can be fused to heterologous polypeptide sequences described 
herein or otherwise known in the art, to facilitate purification. 

10 The present invention encompasses antibodies recombinantly fused or 

chemically conjugated (including both covalently and non-covalently conjugations) 
to a polypeptide (or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 
90 or 100 amino acids of the polypeptide) of the present invention to generate fusion 
proteins. The fusion does not necessarily need to be direct, but may occur through 

15 linker sequences. The antibodies may be specific for antigens other than polypeptides 
(or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 90 or 100 amino 
acids of the polypeptide) of the present invention. For example, antibodies may be 
used to target the polypeptides of the present invention to particular cell types, either 
in vitro or in vivo, by fusing or conjugating the polypeptides of the present invention 

20 to antibodies specific for particular cell surface receptors. Antibodies fused or 

conjugated to the polypeptides of the present invention may also be used in in vitro 
immunoassays and purification methods using methods known in the art. See e.g., 
Harbor et al., supra, and PCT publication WO 93/21232; EP 439,095; Naramura et 
al., Immunol. Lett. 39:91-99 (1994); U.S. Patent 5,474,981; Gillies et al., PNAS 

25 89:1428-1432 (1992); Fell et al., J. Immunol. 146:2446-2452(1991), which are 
incorporated by reference in their entireties. 

The present invention further includes compositions comprising the 
polypeptides of the present invention fused or conjugated to antibody domains other 
than the variable regions. For example, the polypeptides of the present invention may 

30 be fused or conjugated to an antibody Fc region, or portion thereof. The antibody 
portion fused to a polypeptide of the present invention may comprise the constant 
region, hinge region, CHI domain, CH2 domain, and CH3 domain or any 
combination of whole domains or portions thereof. The polypeptides may also be 
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fused or conjugated to the above antibody portions to form multimers. For example, 
Fc portions fused to the polypeptides of the present invention can form dimers 
through disulfide bonding between the Fc portions. Higher multimeric forms can be 
made by fusing the polypeptides to portions of IgA and IgM. Methods for fusing or 
5 conjugating the polypeptides of the present invention to antibody portions are known 
in the art. See, e.g., U.S. Patent Nos. 5,336,603; 5,622,929; 5,359,046; 5,349,053; 
5,447,851; 5,1 12,946; EP 307,434; EP 367,166; PCT publications WO 96/04388; WO 
91/06570; Ashkenazi et al., Proc. Natl. Acad. Sci. USA 88:10535-10539 (1991); 
Zheng et al., J. Immunol. 154:5590-5600 (1995); and Vil et al., Proc. Natl. Acad. Sci. 
10 USA 89: 1 1337- 1 1341(1992) (said references incorporated by reference in their 
entireties). 

As discussed, supra, the polypeptides corresponding to a polypeptide, 
polypeptide fragment, or a variant of SEQ ID NO: Y may be fused or conjugated to 
the above antibody portions to increase the in vivo half life of the polypeptides or for 

15 use in immunoassays using methods known in the art. Further, the polypeptides 
corresponding to SEQ ID NO:Y may be fused or conjugated to the above antibody 
portions to facilitate purification. One reported example describes chimeric proteins 
consisting of the first two domains of the human CD4-polypeptide and various 
domains of the constant regions of the heavy or light chains of mammalian 

20 immunoglobulins. (EP 394,827; Trauneckeret al., Nature 331:84-86 (1988). The 
polypeptides of the present invention fused or conjugated to an antibody having 
disulfide- linked dimeric structures (due to the IgG) may also be more efficient in 
binding and neutralizing other molecules, than the monomeric secreted protein or 
protein fragment alone. (Fountoulakis et al., J. Biochem. 270:3958-3964 (1995)). In 

25 many cases, the Fc part in a fusion protein is beneficial in therapy and diagnosis, and 
thus can result in, for example, improved pharmacokinetic properties. (EP A 
232,262). Alternatively, deleting the Fc part after the fusion protein has been 
expressed, detected, and purified, would be desired. For example, the Fc portion may 
hinder therapy and diagnosis if the fusion protein is used as an antigen for 

30 immunizations. In drug discovery, for example, human proteins, such as hIL-5, have 
been fused with Fc portions for the purpose of high-throughput screening assays to 
identify antagonists of hIL-5. (See, Bennett et al., J. Molecular Recognition 8:52-58 
(1995); Johanson et al., J. Biol. Chem. 270:9459-9471 (1995). 
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Moreover, the antibodies or fragments thereof of the present invention can be 
fused to marker sequences, such as a peptide to facilitate purification. In preferred 
embodiments, the marker amino acid sequence is a hexa-histidine peptide, such as the 
tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, Chatsworth, CA, 
5 91311), among others, many of which are commercially available. As described in 
Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for instance, hexa- 
histidine provides for convenient purification of the fusion protein. Other peptide tags 
useful for purification include, but are not limited to, the "HA" tag, which 
corresponds to an epitope derived from the influenza hemagglutinin protein (Wilson 

10 et al., Cell 37:767 ( 1 984)) and the "flag" tag. 

The present invention further encompasses antibodies or fragments thereof 
conjugated to a diagnostic or therapeutic agent. The antibodies can be used 
diagnostically to, for example, monitor the development or progression of a tumor as 
part of a clinical testing procedure to, e.g., determine the efficacy of a given 

15 treatment regimen. Detection can be facilitated by coupling the antibody to a 

detectable substance. Examples of detectable substances include various enzymes, 
prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 
materials, radioactive materials, positron emitting metals using various positron 
emission tomographies, and nonradioactive paramagnetic metal ions. The detectable 

20 substance may be coupled or conjugated either directly to the antibody (or fragment 
thereof) or indirectly, through an intermediate (such as, for example, a linker known 
in the art) using techniques known in the art. See, for example, U.S. Patent No. 
4,741,900 for metal ions which can be conjugated to antibodies for use as diagnostics 
according to the present invention. Examples of suitable enzymes include horseradish 

25 peroxidase, alkaline phosphatase, beta-galactosidase, or acetylcholinesterase; 
examples of suitable prosthetic group complexes include streptavidin/biotin and 
avidin/biotin; examples of suitable fluorescent materials include umbelliferone, 
fluorescein, fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine 
fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent material 

30 includes luminol; examples of bioluminescent materials include luciferase, luciferin, 
and aequorin; and examples of suitable radioactive material include 1251, 1311, 1 11 In 
or 99Tc. 
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Further, an antibody or fragment thereof may be conjugated to a therapeutic 
moiety such as a cytotoxin, e.g., a cytostatic or cytocidal agent, a therapeutic agent or 
a radioactive metal ion, e.g., alpha-emitters such as, for example, 21 3Bi. A cytotoxin 
or cytotoxic agent includes any agent that is detrimental to cells. Examples include 
5 paclitaxol, cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, 
etoposide, tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, 
dihydroxy anthracin dione, mitoxantrone, mithramycin, actinomycin D, 1- 
dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine, propranolol, and 
puromycin and analogs or homologs thereof. Therapeutic agents include, but are not 

10 limited to, antimetabolites (e.g., methotrexate, 6-mercaptopurine, 6-thioguanine, 
cytarabine, 5-fluorouraciI decarbazine), alkylating agents (e.g., mechlorethamine, 
thioepa chlorambucil, melphalan, carmustine (BSNU) and lomustine (CCNU), 
cyclothosphamide, busulfan, dibromomannitol, streptozotocin, mitomycin C, and cis- 
dichlorodiamine platinum (II) (DDP) cisplatin), anthracyclines (e.g., daunorubicin 

15 (formerly daunomycin) and doxorubicin), antibiotics (e.g., dactinomycin (formerly 
actinomycin), bleomycin, mithramycin, and anthramycin (AMC)), and anti-mitotic 
agents (e.g., vincristine and vinblastine). 

The conjugates of the invention can be used for modifying a given biological 
response, the therapeutic agent or drug moiety is not to be construed as limited to 

20 classical chemical therapeutic agents. For example, the drug moiety may be a protein 
or polypeptide possessing a desired biological activity. Such proteins may include, 
for example, a toxin such as abrin, ricin A, pseudomonas exotoxin, or diphtheria 
toxin; a protein such as tumor necrosis factor, a-interferon, 6-interferon, nerve growth 
factor, platelet derived growth factor, tissue plasminogen activator, an apoptotic 

25 agent, e.g., TNF-alpha, TNF-beta, AIM I (See, International Publication No. WO 
97/33899), AIM II (See, International Publication No. WO 97/3491 1), Fas Ligand 
(Takahashi etai, Int. Immunol., 6:1567-1574 (1994)), VEGI (See, International 
Publication No. WO 99/23105), a thrombotic agent or an and- angiogenic agent, e.g., 
angiostatin or endostatin; or, biological response modifiers such as, for example, 

30 lymphokines, interleukin- 1 ("IL- 1 "), interleukin-2 (*TL-2"), interleukin-6 ("IL-6"), 
granulocyte macrophage colony stimulating factor ("GM-CSF"), granulocyte colony 
stimulating factor ("G-CSF"), or other growth factors. 
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Antibodies may also be attached to solid supports, which are particularly 
useful for immunoassays or purification of the target antigen. Such solid supports 
include, but are not limited to, glass, cellulose, polyacrylamide, nylon, polystyrene, 
polyvinyl chloride or polypropylene. 
5 Techniques for conjugating such therapeutic moiety to antibodies are well 

known, see, e.g., Anion et al., "Monoclonal Antibodies For Immunotargeting Of 
Drugs In Cancer Therapy", in Monoclonal Antibodies And Cancer Therapy, Reisfeld 
et al. (eds.), pp. 243-56 (Alan R. Liss, Inc. 1985); Hellstrom et al., "Antibodies For 
Drug Delivery", in Controlled Drug Delivery (2nd Ed.), Robinson et al. (eds.), pp. 

10 623-53 (Marcel Dekker, Inc. 1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents 
In Cancer Therapy: A Review", in Monoclonal Antibodies '84: Biological And 
Clinical Applications, Pinchera et al. (eds.), pp. 475-506 (1985); "Analysis, Results, 
And Future Prospective Of The Therapeutic Use Of Radiolabeled Antibody In 
Cancer Therapy", in Monoclonal Antibodies For Cancer Detection And Therapy, 

15 Baldwin et al. (eds.), pp. 303- 16 (Academic Press 1985), and Thorpe et al., "The 
Preparation And Cytotoxic Properties Of Antibody-Toxin Conjugates", Immunol. 
Rev. 62:119-58(1982). 

Alternatively, an antibody can be conjugated to a second antibody to form an 
antibody heteroconjugate as described by Segal in U.S. Patent No. 4,676,980, which 

20 is incorporated herein by reference in its entirety. 

An antibody, with or without a therapeutic moiety conjugated to it, 
administered alone or in combination with cytotoxic factor(s) and/or cytokine(s) can 
be used as a therapeutic. 

25 Immunophenotyping 

The antibodies of the invention may be utilized for immunophenotyping of 
cell lines and biological samples. The translation product of the gene of the present 
invention may be useful as a cell specific marker, or more specifically as a cellular 
marker that is differentially expressed at various stages of differentiation and/or 

30 maturation of particular cell types. Monoclonal antibodies directed against a specific 
epitope, or combination of epitopes, will allow for the screening of cellular 
populations expressing the marker. Various techniques can be utilized using 
monoclonal antibodies to screen for cellular populations expressing the marker(s), and 
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include magnetic separation using antibody-coated magnetic beads, "panning" with 
antibody attached to a solid matrix (i.e., plate), and flow cytometry (See, e.g., U.S. 
Patent 5,985,660; and Morrison et al., Cell 96:737-49 (1999)). 

These techniques allow for the screening of particular populations of cells, 
5 such as might be found with hematological malignancies (i.e. minimal residual 

disease (MRD) in acute leukemic patients) and "non-self cells in transplantations to 
prevent Graft-versus-Host Disease (GVHD). Alternatively, these techniques allow for 
the screening of hematopoietic stem and progenitor cells capable of undergoing 
proliferation and/or differentiation, as might be found in human umbilical cord blood. 

10 

Assays For Antibody Binding 

The antibodies of the invention may be assayed for immunospecific binding 
by any method known in the art. The immunoassays which can be used include but 
are not limited to competitive and non-competitive assay systems using techniques 

15 such as western blots, radioimmunoassays, ELISA (enzyme linked immunosorbent 
assay), "sandwich" immunoassays, immunoprecipitation assays, precipitin reactions, 
gel diffusion precipitin reactions, immunodiffusion assays, agglutination assays, 
complement-fixation assays, immunoradiometric assays, fluorescent immunoassays, 
protein A immunoassays, to name but a few. Such assays are routine and well 

20 known in the art (see, e.g., Ausubel et al, eds, 1994, Current Protocols in Molecular 
Biology, Vol. 1, John Wiley & Sons, Inc., New York, which is incorporated by 
reference herein in its entirety). Exemplary immunoassays are described briefly 
below (but are not intended by way of limitation). 

Immunoprecipitation protocols generally comprise lysing a population of cells 

25 in a lysis buffer such as RIP A buffer ( 1 % NP-40 or Triton X- 100, 1 % sodium 
deoxycholate, 0.1% SDS, 0.15 M NaCl, 0.01 M sodium phosphate at pH 7.2, 1% 
Trasylol) supplemented with protein phosphatase and/or protease inhibitors (e.g., 
EDTA, PMSF, aprotinin, sodium vanadate), adding the antibody of interest to the cell 
lysate, incubating for a period of time (e.g., 1-4 hours) at 4° C, adding protein A 

30 and/or protein G sepharose beads to the cell lysate, incubating for about an hour or 
more at 4° C, washing the beads in lysis buffer and resuspending the beads in 
SDS/sample buffer. The ability of the antibody of interest to immunoprecipitate a 
particular antigen can be assessed by, e.g., western blot analysis. One of skill in the 
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art would be knowledgeable as to the parameters that can be modified to increase the 
binding of the antibody to an antigen and decrease the background (e.g., pre-clearing 
the cell lysate with sepharose beads). For further discussion regarding 
immunoprecipitation protocols see, e.g., Ausubel et al, eds, 1994, Current Protocols in 
5 Molecular Biology, Vol. 1 , John Wiley & Sons, Inc., New York at 10. 16. 1 . 

Western blot analysis generally comprises preparing protein samples, 
electrophoresis of the protein samples in a polyacrylamide gel (e.g., 8%- 20% SDS- 
PAGE depending on the molecular weight of the antigen), transferring the protein 
sample from the polyacrylamide gel to a membrane such as nitrocellulose, PVDF or 

10 nylon, blocking the membrane in blocking solution (e.g., PBS with 3% BSA or non- 
fat milk), washing the membrane in washing buffer (e.g., PBS-Tween 20), blocking 
the membrane with primary antibody (the antibody of interest) diluted in blocking 
buffer, washing the membrane in washing buffer, blocking the membrane with a 
secondary antibody (which recognizes the primary antibody, e.g., an anti-human 

15 antibody) conjugated to an enzymatic substrate (e.g., horseradish peroxidase or 

alkaline phosphatase) or radioactive molecule (e.g., 32P or 1251) diluted in blocking 
buffer, washing the membrane in wash buffer, and detecting the presence of the 
antigen. One of skill in the art would be knowledgeable as to the parameters that can 
be modified to increase the signal detected and to reduce the background noise. For 

20 further discussion regarding western blot protocols see, e.g., Ausubel et al, eds, 1994, 
Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York 
at 10.8.1. 

ELISAs comprise preparing antigen, coating the well of a 96 well microtiter 
plate with the antigen, adding the antibody of interest conjugated to a detectable 

25 compound such as an enzymatic substrate (e.g., horseradish peroxidase or alkaline 
phosphatase) to the well and incubating for a period of time, and detecting the 
presence of the antigen. In ELISAs the antibody of interest does not have to be 
conjugated to a detectable compound; instead, a second antibody (which recognizes 
the antibody of interest) conjugated to a detectable compound may be added to the 

30 well. Further, instead of coating the well with the antigen, the antibody may be 
coated to the well. In this case, a second antibody conjugated to a detectable 
compound may be added following the addition of the antigen of interest to the 
coated well. One of skill in the art would be knowledgeable as to the parameters that 
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can be modified to increase the signal detected as well as other variations of ELISAs 
known in the art. For further discussion regarding ELISAs see, e.g., Ausubel et al, 
eds, 1994, Current Protocols in Molecular Biology, Vol. 1 , John Wiley & Sons, Inc., 
New York at 11.2.1. 

5 The binding affinity of an antibody to an antigen and the off-rate of an 

antibody-antigen interaction can be determined by competitive binding assays. One 
example of a competitive binding assay is a radioimmunoassay comprising the 
incubation of labeled antigen (e.g., 3H or 1251) with the antibody of interest in the 
presence of increasing amounts of unlabeled antigen, and the detection of the 

10 antibody bound to the labeled antigen. The affinity of the antibody of interest for a 
particular antigen and the binding off-rates can be determined from the data by 
scatchard plot analysis. Competition with a second antibody can also be determined 
using radioimmunoassays. In this case, the antigen is incubated with antibody of 
interest conjugated to a labeled compound (e.g., 3H or 1251) in the presence of 

15 increasing amounts of an unlabeled second antibody. 

Therapeutic Uses 

The present invention is further directed to antibody-based therapies which 
involve administering antibodies of the invention to an animal, preferably a mammal, 

20 and most preferably a human, patient for treating one or more of the disclosed 

diseases, disorders, or conditions. Therapeutic compounds of the invention include, 
but are not limited to, antibodies of the invention (including fragments, analogs and 
derivatives thereof as described herein) and nucleic acids encoding antibodies of the 
invention (including fragments, analogs and derivatives thereof and anti-idiotypic 

25 antibodies as described herein). The antibodies of the invention can be used to treat, 
inhibit or prevent diseases, disorders or conditions associated with aberrant expression 
and/or activity of a polypeptide of the invention, including, but not limited to, any 
one or more of the diseases, disorders, or conditions described herein. The treatment 
and/or prevention of diseases, disorders, or conditions associated with aberrant 

30 expression and/or activity of a polypeptide of the invention includes, but is not 
limited to, alleviating symptoms associated with those diseases, disorders or 
conditions. Antibodies of the invention may be provided in pharmaceutical^ 
acceptable compositions as known in the art or as described herein. 
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A summary of the ways in which the antibodies of the present invention may 
be used therapeutically includes binding polynucleotides or polypeptides of the 
present invention locally or systemically in the body or by direct cytotoxicity of the 
antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). 
5 Some of these approaches are described in more detail below. Armed with the 
teachings provided herein, one of ordinary skill in the art will know how to use the 
antibodies of the present invention for diagnostic, monitoring or therapeutic purposes 
without undue experimentation. 

The antibodies of this invention may be advantageously utilized in 
10 combination with other monoclonal or chimeric antibodies, or with lymphokines or 
hematopoietic growth factors (such as, e.g., IL-2, IL-3 and EL-7), for example, which 
serve to increase the number or activity of effector cells which interact with the 
antibodies. 

The antibodies of the invention may be administered alone or in combination 

15 with other types of treatments (e.g., radiation therapy, chemotherapy, hormonal 
therapy, immunotherapy and anti-tumor agents). Generally, administration of 
products of a species origin or species reactivity (in the case of antibodies) that is the 
same species as that of the patient is preferred. Thus, in a preferred embodiment, 
human antibodies, fragments derivatives, analogs, or nucleic acids, are administered 

20 to a human patient for therapy or prophylaxis. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or 
neutralizing antibodies against polypeptides or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 
therapy of disorders related to polynucleotides or polypeptides, including fragments 

25 thereof, of the present invention. Such antibodies, fragments, or regions, will 
preferably have an affinity for polynucleotides or polypeptides of the invention, 
including fragments thereof. Preferred binding affinities include those with a 
dissociation constant or Kd less than 5 X 10 2 M, 10" 2 M, 5 X 10" 3 M, 10* 3 M, 5 X 10 4 
M, 10* 4 M, 5 X 10 5 M, 10* 5 M, 5 X 10 6 M, 10" 6 M, 5 X 10 7 M, 10 7 M, 5 X 10 8 M, 10 s 

30 M, 5 X 10** M, 10 y M, 5 X 10""' M, 10 10 M, 5 X 10" M, 10* n M, 5 X 10 12 M, 10 12 M, 
5 X 10 13 M, 10' 13 M, 5 X 10 14 M, 10 14 M, 5 X 10 15 M, and 10' 15 M. 
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In a specific embodiment, nucleic acids comprising sequences encoding 
antibodies or functional derivatives thereof, are administered to treat, inhibit or 
prevent a disease or disorder associated with aberrant expression and/or activity of a 
polypeptide of the invention, by way of gene therapy. Gene therapy refers to therapy 
5 performed by the administration to a subject of an expressed or expressible nucleic 
acid. In this embodiment of the invention, the nucleic acids produce their encoded 
protein that mediates a therapeutic effect. 

Any of the methods for gene therapy available in the art can be used according 
to the present invention. Exemplary methods are described below. 

10 For general reviews of the methods of gene therapy, see Goldspiel et al., 

Clinical Pharmacy 12:488-505 (1993); Wu and Wu, Biotherapy 3:87-95 (1991); 
Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 
260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 
(1993); May, TIBTECH 1 1(5):155-215 (1993). Methods commonly known in the art 

15 of recombinant DNA technology which can be used are described in Ausubel et al. 
(eds.), Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); and 
Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY 
(1990). 

In a preferred aspect, the compound comprises nucleic acid sequences 
20 encoding an antibody, said nucleic acid sequences being part of expression vectors 
that express the antibody or fragments or chimeric proteins or heavy or light chains 
thereof in a suitable host. In particular, such nucleic acid sequences have promoters 
operably linked to the antibody coding region, said promoter being inducible or 
constitutive, and, optionally, tissue- specific. In another particular embodiment, 
25 nucleic acid molecules are used in which the antibody coding sequences and any other 
desired sequences are flanked by regions that promote homologous recombination at a 
desired site in the genome, thus providing for intrachromosomal expression of the 
antibody encoding nucleic acids (Koller and Smithies, Proc. Natl. Acad. Sci. USA 
86:8932-8935 (1989); Zijlstra et al., Nature 342:435-438 (1989). In specific 
30 embodiments, the expressed antibody molecule is a single chain antibody; 

alternatively, the nucleic acid sequences include sequences encoding both the heavy 
and light chains, or fragments thereof, of the antibody. 
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Delivery of the nucleic acids into a patient may be either direct, in which case 
the patient is directly exposed to the nucleic acid or nucleic acid- carrying vectors, or 
indirect, in which case, cells are first transformed with the nucleic acids in vitro, then 
transplanted into the patient. These two approaches are known, respectively, as in 
5 vivo or ex vivo gene therapy. 

In a specific embodiment, the nucleic acid sequences are directly administered 
in vivo, where it is expressed to produce the encoded product. This can be 
accomplished by any of numerous methods known in the art, e.g., by constructing 
them as part of an appropriate nucleic acid expression vector and administering it so 

10 that they become intracellular, e.g., by infection using defective or attenuated 
retrovirals or other viral vectors (see U.S. Patent No. 4,980,286), or by direct 
injection of naked DNA, or by use of microparticle bombardment (e.g., a gene gun; 
Biolistic, Dupont), or coating with lipids or cell-surface receptors or transfecting 
agents, encapsulation in liposomes, microparticles, or microcapsules, or by 

15 administering them in linkage to a peptide which is known to enter the nucleus, by 
administering it in linkage to a ligand subject to receptor-mediated endocytosis (see, 
e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)) (which can be used to target 
cell types specifically expressing the receptors), etc. In another embodiment, nucleic 
acid-ligand complexes can be formed in which the ligand comprises a fusogenic viral 

20 peptide to disrupt endosomes, allowing the nucleic acid to avoid lysosomal 

degradation. In yet another embodiment, the nucleic acid can be targeted in vivo for 
cell specific uptake and expression, by targeting a specific receptor (see, e.g., PCT 
Publications WO 92/06180; WO 92/22635; WO92/20316; W093/14188, WO 
93/20221). Alternatively, the nucleic acid can be introduced intracellular^ and 

25 incorporated within host cell DNA for expression, by homologous recombination 

(Koller and Smithies, Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); Zijlstra et al., 
Nature 342:435-438 ( 1 989)). 

In a specific embodiment, viral vectors that contains nucleic acid sequences 
encoding an antibody of the invention are used. For example, a retroviral vector can 

30 be used (see Miller et al., Meth. Enzymol. 217:581-599 (1993)). These retroviral 
vectors contain the components necessary for the correct packaging of the viral 
genome and integration into the host cell DNA. The nucleic acid sequences encoding 
the antibody to be used in gene therapy are cloned into one or more vectors, which 
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facilitates delivery of the gene into a patient. More detail about retroviral vectors can 
be found in Boesen et al., Biotherapy 6:291-302 (1994), which describes the use of a 
retroviral vector to deliver the mdrl gene to hematopoietic stem cells in order to 
make the stem cells more resistant to chemotherapy. Other references illustrating the 
5 use of retroviral vectors in gene therapy are: Clowes et al., J. Clin. Invest. 93:644- 
651 (1994); Kiem et al., Blood 83:1467-1473 (1994); Salmons and Gunzberg, Human 
Gene Therapy 4:129-141 (1993); and Grossman and Wilson, Curr. Opin. in Genetics 
and Devel. 3:110-114(1993). 

Adenoviruses are other viral vectors that can be used in gene therapy. 

10 Adenoviruses are especially attractive vehicles for delivering genes to respiratory 
epithelia. Adenoviruses naturally infect respiratory epithelia where they cause a mild 
disease. Other targets for adenovirus-based delivery systems are liver, the central 
nervous system, endothelial cells, and muscle. Adenoviruses have the advantage of 
being capable of infecting non-dividing cells. Kozarsky and Wilson, Current 

1 5 Opinion in Genetics and Development 3:499-503 (1993) present a review of 

adenovirus-based gene therapy. Bout et al., Human Gene Therapy 5:3-10 (1994) 
demonstrated the use of adenovirus vectors to transfer genes to the respiratory 
epithelia of rhesus monkeys. Other instances of the use of adenoviruses in gene 
therapy can be found in Rosenfeld et al., Science 252:431-434 (1991); Rosenfeld et 

20 al., Cell 68:143- 155 (1992); Mastrangeli et al., J. Clin. Invest. 91:225-234 (1993); 

PCT Publication W094/12649; and Wang, et al., Gene Therapy 2:775-783 (1995). In 
a preferred embodiment, adenovirus vectors are used. 

Adeno-associated virus (AAV) has also been proposed for use in gene therapy 
(Walsh et al., Proc. Soc. Exp. Biol. Med. 204:289-300 (1993); U.S. Patent No. 

25 5,436,146). 

Another approach to gene therapy involves transferring a gene to cells in 
tissue culture by such methods as electroporation, lipofection, calcium phosphate 
mediated transfection, or viral infection. Usually, the method of transfer includes the 
transfer of a selectable marker to the cells. The cells are then placed under selection 
30 to isolate those cells that have taken up and are expressing the transferred gene. 
Those cells are then delivered to a patient. 

In this embodiment, the nucleic acid is introduced into a cell prior to 
administration in vivo of the resulting recombinant cell. Such introduction can be 
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carried out by any method known in the art, including but not limited to transfection, 
electroporation, microinjection, infection with a viral or bacteriophage vector 
containing the nucleic acid sequences, cell fusion, chromosome-mediated gene 
transfer, microcell-mediated gene transfer, spheroplast fusion, etc. Numerous 
5 techniques are known in the art for the introduction of foreign genes into cells (see, 
e.g., Loeffler and Behr, Meth. Enzymol. 217:599-618 (1993); Cohen et al„ Meth. 
Enzymol. 217:618-644 (1993); Cline, Pharmac. Ther. 29:69-92m (1985) and may be 
used in accordance with the present invention, provided that the necessary 
developmental and physiological functions of the recipient cells are not disrupted. 

10 The technique should provide for the stable transfer of the nucleic acid to the cell, so 
that the nucleic acid is expressible by the cell and preferably heritable and 
expressible by its cell progeny. 

The resulting recombinant cells can be delivered to a patient by various 
methods known in the art. Recombinant blood cells (e.g., hematopoietic stem or 

15 progenitor cells) are preferably administered intravenously. The amount of cells 
envisioned for use depends on the desired effect, patient state, etc., and can be 
determined by one skilled in the art. 

Cells into which a nucleic acid can be introduced for purposes of gene therapy 
encompass any desired, available cell type, and include but are not limited to 

20 epithelial cells, endothelial cells, keratinocytes, fibroblasts, muscle cells, hepatocytes; 
blood cells such as Tlymphocytes, Blymphocytes, monocytes, macrophages, 
neutrophils, eosinophils, megakaryocytes, granulocytes; various stem or progenitor 
cells, in particular hematopoietic stem or progenitor cells, e.g., as obtained from bone 
marrow, umbilical cord blood, peripheral blood, fetal liver, etc. 

25 In a preferred embodiment, the cell used for gene therapy is autologous to the 

patient. 

In an embodiment in which recombinant cells are used in gene therapy, 
nucleic acid sequences encoding an antibody are introduced into the cells such that 
they are expressible by the cells or their progeny, and the recombinant cells are then 
30 administered in vivo for therapeutic effect. In a specific embodiment, stem or 

progenitor cells are used. Any stem and/or progenitor cells which can be isolated and 
maintained in vitro can potentially be used in accordance with this embodiment of 
the present invention (see e.g. PCT Publication WO 94/08598; Stemple and 
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Anderson, Cell 71:973-985 (1992); Rheinwald, Meth. Cell Bio. 21A:229 (1980); and 
Pittelkow and Scott, Mayo Clinic Proc. 61:771 (1986)). 

In a specific embodiment, the nucleic acid to be introduced for purposes of 
gene therapy comprises an inducible promoter operably linked to the coding region, 
5 such that expression of the nucleic acid is controllable by controlling the presence or 
absence of the appropriate inducer of transcription. 

Demonstration of Therapeutic or Prophylactic Activity 

The compounds or pharmaceutical compositions of the invention are 

10 preferably tested in vitro, and then in vivo for the desired therapeutic or prophylactic 
activity, prior to use in humans. For example, in vitro assays to demonstrate the 
therapeutic or prophylactic utility of a compound or pharmaceutical composition 
include, the effect of a compound on a cell line or a patient tissue sample. The effect 
of the compound or composition on the cell line and/or tissue sample can be 

15 determined utilizing techniques known to those of skill in the art including, but not 
limited to, rosette formation assays and cell lysis assays. In accordance with the 
invention, in vitro assays which can be used to determine whether administration of a 
specific compound is indicated, include in vitro cell culture assays in which a patient 
tissue sample is grown in culture, and exposed to or otherwise administered a 

20 compound, and the effect of such compound upon the tissue sample is observed. 

Therapeutic/Prophylactic Administration and Composition 

The invention provides methods of treatment, inhibition and prophylaxis by 
administration to a subject of an effective amount of a compound or pharmaceutical 

25 composition of the invention, preferably an antibody of the invention. In a preferred 
aspect, the compound is substantially purified (e.g., substantially free from 
substances that limit its effect or produce undesired side-effects). The subject is 
preferably an animal, including but not limited to animals such as cows, pigs, horses, 
chickens, cats, dogs, etc., and is preferably a mammal, and most preferably human. 

30 Formulations and methods of administration that can be employed when the 

compound comprises a nucleic acid or an immunoglobulin are described above; 
additional appropriate formulations and routes of administration can be selected from 
among those described herein below. 
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Various delivery systems are known and can be used to administer a 
compound of the invention, e.g., encapsulation in liposomes, microparticles, 
microcapsules, recombinant cells capable of expressing the compound, receptor- 
mediated endocytosis (see, e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)), 
5 construction of a nucleic acid as part of a retroviral or other vector, etc. Methods of 
introduction include but are not limited to intradermal, intramuscular, intraperitoneal, 
intravenous, subcutaneous, intranasal, epidural, and oral routes. The compounds or 
compositions may be administered by any convenient route, for example by infusion 
or bolus injection, by absorption through epithelial or mucocutaneous linings (e.g., 

10 oral mucosa, rectal and intestinal mucosa, etc.) and may be administered together 
with other biologically active agents. Administration can be systemic or local. In 
addition, it may be desirable to introduce the pharmaceutical compounds or 
compositions of the invention into the central nervous system by any suitable route, 
including intraventricular and intrathecal injection; intraventricular injection may be 

15 facilitated by an intraventricular catheter, for example, attached to a reservoir, such 
as an Ommaya reservoir. Pulmonary administration can also be employed, e.g., by 
use of an inhaler or nebulizer, and formulation with an aerosolizing agent. 

In a specific embodiment, it may be desirable to administer the pharmaceutical 
compounds or compositions of the invention locally to the area in need of treatment; 

20 this may be achieved by, for example, and not by way of limitation, local infusion 
during surgery, topical application, e.g., in conjunction with a wound dressing after 
surgery, by injection, by means of a catheter, by means of a suppository, or by means 
of an implant, said implant being of a porous, non-porous, or gelatinous material, 
including membranes, such as sialastic membranes, or fibers. Preferably, when 

25 administering a protein, including an antibody, of the invention, care must be taken to 
use materials to which the protein does not absorb. 

In another embodiment, the compound or composition can be delivered in a 
vesicle, in particular a liposome (see Langer, Science 249:1527-1533 (1990); Treat et 
al., in Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein 

30 and Fidler (eds.), Liss, New York, pp. 353- 365 (1989); Lopez-Berestein, ibid., pp. 
317-327; see generally ibid.) 

In yet another embodiment, the compound or composition can be delivered in 
a controlled release system. In one embodiment, a pump may be used (see Langer, 
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supra; Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald et al., Surgery 
88:507 (1980); Saudek et al., N. Engl. J. Med. 321:574 (1989)). In another 
embodiment, polymeric materials can be used (see Medical Applications of 
Controlled Release, Langer and Wise (eds.), CRC Pres., Boca Raton, Florida (1974); 
5 Controlled Drug Bioavailability, Drug Product Design and Performance, Smolen and 
Ball (eds.), Wiley, New York (1984); Ranger and Peppas, J., Macromol. Sci. Rev. 
Macromol. Chem. 23:61 (1983); see also Levy et al., Science 228:190 (1985); During 
et al., Ann. Neurol. 25:351 (1989); Howard et al., J.Neurosurg. 71: 105 (1989)). In yet 
another embodiment, a controlled release system can be placed in proximity of the 
10 therapeutic target, i.e., the brain, thus requiring only a fraction of the systemic dose 
(see, e.g., Goodson, in Medical Applications of Controlled Release, supra, vol. 2, pp. 
115-138(1984)). 

Other controlled release systems are discussed in the review by Langer 
(Science 249:1527-1533 (1990)). 

15 In a specific embodiment where the compound of the invention is a nucleic 

acid encoding a protein, the nucleic acid can be administered in vivo to promote 
expression of its encoded protein, by constructing it as part of an appropriate nucleic 
acid expression vector and administering it so that it becomes intracellular, e.g., by 
use of a retroviral vector (see U.S. Patent No. 4,980,286), or by direct injection, or by 

20 use of microparticle bombardment (e.g., a gene gun; Biolistic, Dupont), or coating 
with lipids or cell-surface receptors or transfecting agents, or by administering it in 
linkage to a homeobox- like peptide which is known to enter the nucleus (see e.g., 
Joliot et al., Proc. Natl. Acad. Sci. USA 88:1864-1868 (1991)), etc. Alternatively, a 
nucleic acid can be introduced intracellularly and incorporated within host cell DNA 

25 for expression, by homologous recombination. 

The present invention also provides pharmaceutical compositions. Such 
compositions comprise a therapeutically effective amount of a compound, and a 
pharmaceutical ly acceptable carrier. In a specific embodiment, the term 
"pharmaceutical^ acceptable" means approved by a regulatory agency of the Federal 

30 or a state government or listed in the U.S. Pharmacopeia or other generally recognized 
pharmacopeia for use in animals, and more particularly in humans. The term 
"carrier" refers to a diluent, adjuvant, excipient, or vehicle with which the therapeutic 
is administered. Such pharmaceutical carriers can be sterile liquids, such as water 
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and oils, including those of petroleum, animal, vegetable or synthetic origin, such as 
peanut oil, soybean oil, mineral oil, sesame oil and the like. Water is a preferred 
carrier when the pharmaceutical composition is administered intravenously. Saline 
solutions and aqueous dextrose and glycerol solutions can also be employed as liquid 
5 carriers, particularly for injectable solutions. Suitable pharmaceutical excipients 
include starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, 
sodium stearate, glycerol monostearate, talc, sodium chloride, dried skim milk, 
glycerol, propylene, glycol, water, ethanol and the like. The composition, if desired, 
can also contain minor amounts of wetting or emulsifying agents, or pH buffering 

10 agents. These compositions can take the form of solutions, suspensions, emulsion, 
tablets, pills, capsules, powders, sustained-release formulations and the like. The 
composition can be formulated as a suppository, with traditional binders and carriers 
such as triglycerides. Oral formulation can include standard carriers such as 
pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium 

15 saccharine, cellulose, magnesium carbonate, etc. Examples of suitable 

pharmaceutical carriers are described in "Remington's Pharmaceutical Sciences" by 
E.W. Martin. Such compositions will contain a therapeutically effective amount of 
the compound, preferably in purified form, together with a suitable amount of carrier 
so as to provide the form for proper administration to the patient. The formulation 

20 should suit the mode of administration. 

In a preferred embodiment, the composition is formulated in accordance with 
routine procedures as a pharmaceutical composition adapted for intravenous 
administration to human beings. Typically, compositions for intravenous 
administration are solutions in sterile isotonic aqueous buffer. Where necessary, the 

25 composition may also include a solubilizing agent and a local anesthetic such as 
lignocaine to ease pain at the site of the injection. Generally, the ingredients are 
supplied either separately or mixed together in unit dosage form, for example, as a dry 
lyophilized powder or water free concentrate in a hermetically sealed container such 
as an ampoule or sachette indicating the quantity of active agent. Where the 

30 composition is to be administered by infusion, it can be dispensed with an infusion 
bottle containing sterile pharmaceutical grade water or saline. Where the composition 
is administered by injection, an ampoule of sterile water for injection or saline can be 
provided so that the ingredients may be mixed prior to administration. 
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The compounds of the invention can be formulated as neutral or salt forms. 
Pharmaceutically acceptable salts include those formed with anions such as those 
derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those 
formed with cations such as those derived from sodium, potassium, ammonium, 
5 calcium, ferric hydroxides, isopropylamine, triethylamine, 2-ethylamino ethanol, 
histidine, procaine, etc. 

The amount of the compound of the invention which will be effective in the 
treatment, inhibition and prevention of a disease or disorder associated with aberrant 
expression and/or activity of a polypeptide of the invention can be determined by 

10 standard clinical techniques. In addition, in vitro assays may optionally be employed 
to help identify optimal dosage ranges. The precise dose to be employed in the 
formulation will also depend on the route of administration, and the seriousness of 
the disease or disorder, and should be decided according to the judgment of the 
practitioner and each patient's circumstances. Effective doses may be extrapolated 

15 from dose-response curves derived from in vitro or animal model test systems. 

For antibodies, the dosage administered to a patient is typically 0. 1 mg/kg to 
100 mg/kg of the patient's body weight. Preferably, the dosage administered to a 
patient is between 0.1 mg/kg and 20 mg/kg of the patient's body weight, more 
preferably 1 mg/kg to 10 mg/kg of the patient's body weight. Generally, human 

20 antibodies have a longer half-life within the human body than antibodies from other 
species due to the immune response to the foreign polypeptides. Thus, lower dosages 
of human antibodies and less frequent administration is often possible. Further, the 
dosage and frequency of administration of antibodies of the invention may be 
reduced by enhancing uptake and tissue penetration (e.g., into the brain) of the 

25 antibodies by modifications such as, for example, lipidation. 

The invention also provides a pharmaceutical pack or kit comprising one or 
more containers filled with one or more of the ingredients of the pharmaceutical 
compositions of the invention. Optionally associated with such container(s) can be a 
notice in the form prescribed by a governmental agency regulating the manufacture, 

30 use or sale of pharmaceuticals or biological products, which notice reflects approval 
by the agency of manufacture, use or sale for human administration. 

Diagnosis and Imaging 
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Labeled antibodies, and derivatives and analogs thereof, which specifically 
bind to a polypeptide of interest can be used for diagnostic purposes to detect, 
diagnose, or monitor diseases, disorders, and/or conditions associated with the 
aberrant expression and/or activity of a polypeptide of the invention. The invention 
5 provides for the detection of aberrant expression of a polypeptide of interest, 

comprising (a) assaying the expression of the polypeptide of interest in cells or body 
fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
whereby an increase or decrease in the assayed polypeptide gene expression level 

10 compared to the standard expression level is indicative of aberrant expression. 

The invention provides a diagnostic assay for diagnosing a disorder, 
comprising (a) assaying the expression of the polypeptide of interest in cells or body 
fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 

15 whereby an increase or decrease in the assayed polypeptide gene expression level 

compared to the standard expression level is indicative of a particular disorder. With 
respect to cancer, the presence of a relatively high amount of transcript in biopsied 
tissue from an individual may indicate a predisposition for the development of the 
disease, or may provide a means for detecting the disease prior to the appearance of 

20 actual clinical symptoms. A more definitive diagnosis of this type may allow health 
professionals to employ preventative measures or aggressive treatment earlier 
thereby preventing the development or further progression of the cancer. 

Antibodies of the invention can be used to assay protein levels in a biological 
sample using classical immunohistological methods known to those of skill in the art 

25 (e.g., see Jalkanen, et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, et al., J. Cell . 
Biol. 105:3087-3096 (1987)). Other antibody-based methods useful for detecting 
protein gene expression include immunoassays, such as the enzyme linked 
immunosorbent assay (ELISA) and the radioimmunoassay (RIA). Suitable antibody 
assay labels are known in the art and include enzyme labels, such as, glucose oxidase; 

30 radioisotopes, such as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (3H), 
indium (1 12In), and technetium (99Tc); luminescent labels, such as luminol; and 
fluorescent labels, such as fluorescein and rhodamine, and biotin. 
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One aspect of the invention is the detection and diagnosis of a disease or 
disorder associated with aberrant expression of a polypeptide of interest in an animal, 
preferably a mammal and most preferably a human. In one embodiment, diagnosis 
comprises: a) administering (for example, parenterally, subcutaneously, or 
5 intraperitoneal^) to a subject an effective amount of a labeled molecule which 
specifically binds to the polypeptide of interest; b) waiting for a time interval 
following the administering for permitting the labeled molecule to preferentially 
concentrate at sites in the subject where the polypeptide is expressed (and for 
unbound labeled molecule to be cleared to background level); c) determining 

10 background level; and d) detecting the labeled molecule in the subject, such that 
detection of labeled molecule above the background level indicates that the subject 
has a particular disease or disorder associated with aberrant expression of the 
polypeptide of interest. Background level can be determined by various methods 
including, comparing the amount of labeled molecule detected to a standard value 

15 previously determined for a particular system. 

It will be understood in the art that the size of the subject and the imaging 
system used will determine the quantity of imaging moiety needed to produce 
diagnostic images. In the case of a radioisotope moiety, for a human subject, the 
quantity of radioactivity injected will normally range from about 5 to 20 millicuries of 

20 99mTc. The labeled antibody or antibody fragment will then preferentially 

accumulate at the location of cells which contain the specific protein. In vivo tumor 
imaging is described in S.W. Burchiel et al., "Immunopharmacokinetics of 
Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 
The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 

25 Masson Publishing Inc. (1982). 

Depending on several variables, including the type of label used and the mode 
of administration, the time interval following the administration for permitting the 
labeled molecule to preferentially concentrate at sites in the subject and for unbound 
labeled molecule to be cleared to background level is 6 to 48 hours or 6 to 24 hours or 

30 6 to 12 hours. In another embodiment the time interval following administration is 5 
to 20 days or 5 to 10 days. 

In an embodiment, monitoring of the disease or disorder is carried out by 
repeating the method for diagnosing the disease or disease, for example, one month 
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after initial diagnosis, six months after initial diagnosis, one year after initial 
diagnosis, etc. 

Presence of the labeled molecule can be detected in the patient using methods 
known in the art for in vivo scanning. These methods depend upon the type of label 
5 used. Skilled artisans will be able to determine the appropriate method for detecting a 
particular label. Methods and devices that may be used in the diagnostic methods of 
the invention include, but are not limited to, computed tomography (CT), whole body 
scan such as position emission tomography (PET), magnetic resonance imaging 
(MRI), and sonography. 

10 In a specific embodiment, the molecule is labeled with a radioisotope and is 

detected in the patient using a radiation responsive surgical instrument (Thurston et 
al., U.S. Patent No. 5,441,050). In another embodiment, the molecule is labeled with 
a fluorescent compound and is detected in the patient using a fluorescence responsive 
scanning instrument. In another embodiment, the molecule is labeled with a positron 

15 emitting metal and is detected in the patent using positron emission-tomography. In 
yet another embodiment, the molecule is labeled with a paramagnetic label and is 
detected in a patient using magnetic resonance imaging (MRI). 

Kits 

20 The present invention provides kits that can be used in the above methods. In 

one embodiment, a kit comprises an antibody of the invention, preferably a purified 
antibody, in one or more containers. In a specific embodiment, the kits of the present 
invention contain a substantially isolated polypeptide comprising an epitope which is 
specifically immunoreactive with an antibody included in the kit. Preferably, the kits 

25 of the present invention further comprise a control antibody which does not react with 
the polypeptide of interest. In another specific embodiment, the kits of the present 
invention contain a means for detecting the binding of an antibody to a polypeptide of 
interest (e.g., the antibody may be conjugated to a detectable substrate such as a 
fluorescent compound, an enzymatic substrate, a radioactive compound or a 

30 luminescent compound, or a second antibody which recognizes the first antibody may 
be conjugated to a detectable substrate). 

In another specific embodiment of the present invention, the kit is a diagnostic 
kit for use in screening serum containing antibodies specific against proliferative 
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and/or cancerous polynucleotides and polypeptides. Such a kit may include a control 
antibody that does not react with the polypeptide of interest. Such a kit may include a 
substantially isolated polypeptide antigen comprising an epitope which is specifically 
immunoreactive with at least one anti-polypeptide antigen antibody. Further, such a 
5 kit includes means for detecting the binding of said antibody to the antigen (e.g., the 
antibody may be conjugated to a fluorescent compound such as fluorescein or 
rhodamine which can be detected by flow cytometry). In specific embodiments, the 
kit may include a recombinantly produced or chemically synthesized polypeptide 
antigen. The polypeptide antigen of the kit may also be attached to a solid support. 

10 In a more specific embodiment the detecting means of the above-described kit 

includes a solid support to which said polypeptide antigen is attached. Such a kit may 
also include a non-attached reporter-labeled anti-human antibody. In this 
embodiment, binding of the antibody to the polypeptide antigen can be detected by 
binding of the said reporter-labeled antibody. 

15 In an additional embodiment, the invention includes a diagnostic kit for use in 

screening serum containing antigens of the polypeptide of the invention. The 
diagnostic kit includes a substantially isolated antibody specifically immunoreactive 
with polypeptide or polynucleotide antigens, and means for detecting the binding of 
the polynucleotide or polypeptide antigen to the antibody. In one embodiment, the 

20 antibody is attached to a solid support. In a specific embodiment, the antibody may be 
a monoclonal antibody. The detecting means of the kit may include a second, labeled 
monoclonal antibody. Alternatively, or in addition, the detecting means may include 
a labeled, competing antigen. 

In one diagnostic configuration, test serum is reacted with a solid phase 

25 reagent having a surface-bound antigen obtained by the methods of the present 

invention. After binding with specific antigen antibody to the reagent and removing 
unbound serum components by washing, the reagent is reacted with reporter-labeled 
anti-human antibody to bind reporter to the reagent in proportion to the amount of 
bound anti-antigen antibody on the solid support. The reagent is again washed to 

30 remove unbound labeled antibody, and the amount of reporter associated with the 
reagent is determined. Typically, the reporter is an enzyme which is detected by 
incubating the solid phase in the presence of a suitable fluorometric, luminescent or 
colorimetric substrate (Sigma, St. Louis, MO). 
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The solid surface reagent in the above assay is prepared by known techniques 
for attaching protein material to solid support material, such as polymeric beads, dip 
sticks, 96-well plate or filter material. These attachment methods generally include 
non-specific adsorption of the protein to the support or covalent attachment of the 
5 protein, typically through a free amine group, to a chemically reactive group on the 
solid support, such as an activated carboxyl, hydroxyl, or aldehyde group. 
Alternatively, streptavidin coated plates can be used in conjunction with biotinylated 
antigen(s). 

Thus, the invention provides an assay system or kit for carrying out this 
10 diagnostic method. The kit generally includes a support with surface- bound 
recombinant antigens, and a reporter-labeled anti-human antibody for detecting 
surface-bound anti-antigen antibody. 

Fusion Proteins 

15 Any polypeptide of the present invention can be used to generate fusion 

proteins. For example, the polypeptide of the present invention, when fused to a 
second protein, can be used as an antigenic tag. Antibodies raised against the 
polypeptide of the present invention can be used to indirectly detect the second 
protein by binding to the polypeptide. Moreover, because secreted proteins target 

20 cellular locations based on trafficking signals, the polypeptides of the present 
invention can be used as targeting molecules once fused to other proteins. 

Examples of domains that can be fused to polypeptides of the present 
invention include not only heterologous signal sequences, but also other heterologous 
functional regions. The fusion does not necessarily need to be direct, but may occur 

25 through linker sequences. 

Moreover, fusion proteins may also be engineered to improve characteristics 
of the polypeptide of the present invention. For instance, a region of additional amino 
acids, particularly charged amino acids, may be added to the N-terminus of the 
polypeptide to improve stability and persistence during purification from the host cell 

30 or subsequent handling and storage. Also, peptide moieties may be added to the 
polypeptide to facilitate purification. Such regions may be removed prior to final 
preparation of the polypeptide. The addition of peptide moieties to facilitate handling 
of polypeptides are familiar and routine techniques in the art. 
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Moreover, polypeptides of the present invention, including fragments, and 
specifically epitopes, can be combined with parts of the constant domain of 
immunoglobulins (IgA, IgE, IgG, IgM) or portions thereof (CHI, CH2, CH3, and any 
combination thereof, including both entire domains and portions thereof), resulting in 
5 chimeric polypeptides. These fusion proteins facilitate purification and show an 
increased half-life in vivo. One reported example describes chimeric proteins 
consisting of the first two domains of the human CD4-poiypeptide and various 
domains of the constant regions of the heavy or light chains of mammalian 
immunoglobulins. (EP A 394,827; Traunecker et al., Nature 331:84-86 (1988).) 

10 Fusion proteins having disulfide-linked dimeric structures (due to the IgG) can also be 
more efficient in binding and neutralizing other molecules, than the monomeric 
secreted protein or protein fragment alone. (Fountoulakis et al., J. Biochem. 
270:3958-3964 (1995).) Polynucleotides comprising or alternatively consisting of 
nucleic acids which encode these fusion proteins are also encompassed by the 

15 invention. 

Similarly, EP-A-O 464 533 (Canadian counterpart 2045869) discloses fusion 
proteins comprising various portions of constant region of immunoglobulin molecules 
together with another human protein or part thereof. In many cases, the Fc part in a 
fusion protein is beneficial in therapy and diagnosis, and thus can result in, for 

20 example, improved pharmacokinetic properties. (EP-A 0232 262.) Alternatively, 

deleting the Fc part after the fusion protein has been expressed, detected, and purified, 
would be desired. For example, the Fc portion may hinder therapy and diagnosis if 
the fusion protein is used as an antigen for immunizations. In drug discovery, for 
example, human proteins, such as hIL-5, have been fused with Fc portions for the 

25 purpose of high-throughput screening assays to identify antagonists of hIL-5. (See, 
D. Bennett et al., J. Molecular Recognition 8:52-58 (1995); K. Johanson et al., J. Biol. 
Chem. 270:9459-9471 (1995).) 

Moreover, the polypeptides of the present invention can be fused to marker 
sequences, such as a peptide which facilitates purification of the fused polypeptide. 

30 In preferred embodiments, the marker amino acid sequence is a hexa-histidine 

peptide, such as the tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, 
Chatsworth, CA, 91311), among others, many of which are commercially available. 
As described in Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for 
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instance, hexa-histidine provides for convenient purification of the fusion protein. 
Another peptide tag useful for purification, the M HA" tag, corresponds to an epitope 
derived from the influenza hemagglutinin protein. (Wilson et al., Cell 37:767 
(1984).) 

5 Thus, any of these above fusions can be engineered using the polynucleotides 

or the polypeptides of the present invention. 

Vectors, Host Cells, and Protein Production 

The present invention also relates to vectors containing the polynucleotide of 
10 the present invention, host cells, and the production of polypeptides by recombinant 
techniques. The vector may be, for example, a phage, plasmid, viral, or retroviral 
vector. Retroviral vectors may be replication competent or replication defective. In 
the latter case, viral propagation generally will occur only in complementing host 
cells. 

15 The polynucleotides may be joined to a vector containing a selectable marker 

for propagation in a host. Generally, a plasmid vector is introduced in a precipitate, 
such as a calcium phosphate precipitate, or in a complex with a charged lipid. If the 
vector is a virus, it may be packaged in vitro using an appropriate packaging cell line 
and then transduced into host cells. 

20 The polynucleotide insert should be operatively linked to an appropriate 

promoter, such as the phage lambda PL promoter, the E. coli lac, trp, phoA and tac 
promoters, the SV40 early and late promoters and promoters of retroviral LTRs, to 
name a few. Other suitable promoters will be known to the skilled artisan. The 
expression constructs will further contain sites for transcription initiation, termination, 

25 and, in the transcribed region, a ribosome binding site for translation. The coding 
portion of the transcripts expressed by the constructs will preferably include a 
translation initiating codon at the beginning and a termination codon (UAA, UGA or 
UAG) appropriately positioned at the end of the polypeptide to be translated. 
As indicated, the expression vectors will preferably include at least one 

30 selectable marker. Such markers include dihydrofolate reductase, G418 or neomycin 
resistance for eukaryotic cell culture and tetracycline, kanamycin or ampicillin 
resistance genes for culturing in E. coli and other bacteria. Representative examples 
of appropriate hosts include, but are not limited to, bacterial cells, such as E. coli, 
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Streptomyces and Salmonella typhimurium cells; fungal cells, such as yeast cells 
(e.g., Saccharomyces cerevisiae or Pichia pastoris (ATCC Accession No. 201 178)); 
insect cells such as Drosophila S2 and Spodoptera Sf9 cells; animal cells such as 
CHO, COS, 293, and Bowes melanoma cells; and plant cells. Appropriate culture 
5 mediums and conditions for the above-described host cells are known in the art. 

Among vectors preferred for use in bacteria include pQE70, pQE60 and pQE- 
9, available from QIAGEN, Inc.; pBluescript vectors, Phagescript vectors, pNH8A, 
pNH16a, pNH18A, pNH46A, available from Stratagene Cloning Systems, Inc.; and 
ptrc99a, pKK223-3, pKK233-3, pDR540, pRIT5 available from Pharmacia Biotech, 

10 Inc. Among preferred eukaryotic vectors are pWLNEO, pSV2CAT, pOG44, pXTl 
and pSG available from Stratagene; and pSVK3, pBPV, pMSG and pSVL available 
from Pharmacia. Preferred expression vectors for use in yeast systems include, but are 
not limited to pYES2, pYDl, pTEFl/Zeo, pYES2/GS, pPICZ,pGAPZ, pGAPZalph, 
pPIC9, pPIC3.5, pHIL-D2, pHIL-Sl, pPIC3.5K, pPIC9K, and PA0815 (all available 

15 from Invitrogen, Carlbad, CA). Other suitable vectors will be readily apparent to the 
skilled artisan. 

Introduction of the construct into the host cell can be effected by calcium 
phosphate transfection, DEAE-dextran mediated transfection, cationic lipid-mediated 
transfection, electroporation, transduction, infection, or other methods. Such methods 

20 are described in many standard laboratory manuals, such as Davis et al., Basic 
Methods In Molecular Biology (1986). It is specifically contemplated that the 
polypeptides of the present invention may in fact be expressed by a host cell lacking a 
recombinant vector. 

A polypeptide of this invention can be recovered and purified from 

25 recombinant cell cultures by well-known methods including ammonium sulfate or 
ethanol precipitation, acid extraction, anion or cation exchange chromatography, 
phosphocellulose chromatography, hydrophobic interaction chromatography, affinity 
chromatography, hydroxylapatite chromatography and lectin chromatography. Most 
preferably, high performance liquid chromatography ("HPLC") is employed for 

30 purification. 

Polypeptides of the present invention, and preferably the secreted form, can 
also be recovered from: products purified from natural sources, including bodily 
fluids, tissues and cells, whether directly isolated or cultured; products of chemical 
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synthetic procedures; and products produced by recombinant techniques from a 
prokaryotic or eukaryotic host, including, for example, bacterial, yeast, higher plant, 
insect, and mammalian cells. Depending upon the host employed in a recombinant 
production procedure, the polypeptides of the present invention may be glycosylated 
5 or may be non-glycosylated. In addition, polypeptides of the invention may also 
include an initial modified methionine residue, in some cases as a result of host- 
mediated processes. Thus, it is well known in the art that the N-terminal methionine 
encoded by the translation initiation codon generally is removed with high efficiency 
from any protein after translation in all eukaryotic cells. While the N-terminal 

10 methionine on most proteins also is efficiently removed in most prokaryotes, for some 
proteins, this prokaryotic removal process is inefficient, depending on the nature of 
the amino acid to which the N-terminal methionine is covalently linked. 

In one embodiment, the yeast Pichia pastoris is used to express the 
polypeptide of the present invention in a eukaryotic system. Pichia pastoris is a 

15 methylotrophic yeast which can metabolize methanol as its sole carbon source. A 
main step in the methanol metabolization pathway is the oxidation of methanol to 
formaldehyde using O r This reaction is catalyzed by the enzyme alcohol oxidase. In 
order to metabolize methanol as its sole carbon source, Pichia pastoris must generate 
high levels of alcohol oxidase due, in part, to the relatively low affinity of alcohol 

20 oxidase for O r Consequently, in a growth medium depending on methanol as a main 
carbon source, the promoter region of one of the two alcohol oxidase genes (AOXJ) is 
highly active. In the presence of methanol, alcohol oxidase produced from the AOXJ 
gene comprises up to approximately 30% of the total soluble protein in Pichia 
pastoris. See, Ellis, S.B., etal f Mol. Cell Biol 5:1 1 1 1-21 (1985); Koutz, PJ, et al f 

2 5 Yeast 5: 167-77 (1989); Tschopp, J.F., et al t Nucl Acids Res, 15:3859-76 (1987). 
Thus, a heterologous coding sequence, such as, for example, a polynucleotide of the 
present invention, under the transcriptional regulation of all or part of the AOX1 
regulatory sequence is expressed at exceptionally high levels in Pichia yeast grown in 
the presence of methanol. 

30 In one example, the plasmid vector pPIC9K is used to express DNA encoding 

a polypeptide of the invention, as set forth herein, in a Pichea yeast system essentially 
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as described in "Pichia Protocols: Methods in Molecular Biology," D.R. Higgins and 
J. Cregg, eds. The Humana Press, Totowa, NJ, 1998. This expression vector allows 
expression and secretion of a protein of the invention by virtue of the strong AOX1 
promoter linked to the Pichia pastoris alkaline phosphatase (PHO) secretory signal 
5 peptide (i.e., leader) located upstream of a multiple cloning site. 

Many other yeast vectors could be used in place of pPIC9K, such as, pYES2, 
pYDl, pTEFl/Zeo, pYES2/GS, pPICZ, pGAPZ, pGAPZalpha, pPIC9, pPIC3.5, 
pHIL-D2, pHIL-Sl, pPIC3.5K, and PA0815, as one skilled in the art would readily 
appreciate, as long as the proposed expression construct provides appropriately 

10 located signals for transcription, translation, secretion (if desired), and the like, 
including an in-frame AUG as required. 

In another embodiment, high-level expression of a heterologous coding 
sequence, such as, for example, a polynucleotide of the present invention, may be 
achieved by cloning the heterologous polynucleotide of the invention into an 

15 expression vector such as, for example, pGAPZ or pGAPZalpha, and growing the 
yeast culture in the absence of methanol. 

In addition to encompassing host cells containing the vector constructs 
discussed herein, the invention also encompasses primary, secondary, and 
immortalized host cells of vertebrate origin, particularly mammalian origin, that have 

20 been engineered to delete or replace endogenous genetic material (e.g., coding 
sequence), and/or to include genetic material (e.g., heterologous polynucleotide 
sequences) that is operably associated with the polynucleotides of the invention, and 
which activates, alters, and/or amplifies endogenous polynucleotides. For example, 
techniques known in the art may be used to operably associate heterologous control 

25 regions (e.g., promoter and/or enhancer) and endogenous polynucleotide sequences 
via homologous recombination, resulting in the formation of a new transcription unit 
(see, e.g., U.S. Patent No. 5,641,670, issued June 24, 1997; U.S. Patent No. 
5,733,761, issued March 31, 1998; International Publication No. WO 96/29411, 
published September 26, 1996; International Publication No. WO 94/12650, 

30 published August 4, 1994; Koller et al., Proc. Natl. Acad. Sci. USA 86:8932-8935 
(1989); and Zijlstra et al., Nature 342:435-438 (1989), the disclosures of each of 
which.are incorporated by reference in their entireties). 
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In addition, polypeptides of the invention can be chemically synthesized using 
techniques known in the art (e.g., see Creighton, 1983, Proteins: Structures and 
Molecular Principles, W.H. Freeman & Co., N.Y., and Hunkapiller et al., Nature, 
310:105-111 (1984)). For example, a polypeptide corresponding to a fragment of a 
5 polypeptide sequence of the invention can be synthesized by use of a peptide 
synthesizer. Furthermore, if desired, nonclassical amino acids or chemical amino acid 
analogs can be introduced as a substitution or addition into the polypeptide sequence. 
Non-classical amino acids include, but are not limited to, to the D-isomers of the 
common amino acids, 2,4-diaminobutyric acid, a-amino isobutyric acid, 4- 

10 aminobutyric acid, Abu, 2-amino butyric acid, g-Abu, e-Ahx, 6-amino hexanoic acid, 
Aib, 2-amino isobutyric acid, 3-amino propionic acid, ornithine, norleucine, 
norvaline, hydroxyproline, sarcosine, citrulline, homocitrulline, cysteic acid, t- 
butylglycine, t-butylalanine, phenylglycine, cyclohexylalanine, b-alanine, fluoro- 
amino acids, designer amino acids such as b-methyl amino acids, Ca-methyl amino 

15 acids, Na-methyl amino acids, and amino acid analogs in general. Furthermore, the 
amino acid can be D (dextrorotary) or L (levorotary). 

The invention encompasses polypeptides which are differentially modified 
during or after translation, e.g., by glycosylation, acetylation, phosphorylation, 
amidation, derivatization by known protecting/blocking groups, proteolytic cleavage, 

20 linkage to an antibody molecule or other cellular ligand, etc. Any of numerous 

chemical modifications may be carried out by known techniques, including but not 
limited, to specific chemical cleavage by cyanogen bromide, trypsin, chymotrypsin, 
papain, V8 protease, NaBH 4 ; acetylation, formylation, oxidation, reduction; metabolic 
synthesis in the presence of tunicamycin; etc. 

25 Additional post-translational modifications encompassed by the invention 

include, for example, e.g., N-linked or O-linked carbohydrate chains, processing of 
N-terminal or C-terminal ends), attachment of chemical moieties to the amino acid 
backbone, chemical modifications of N-linked or O-linked carbohydrate chains, and 
addition or deletion of an N-terminal methionine residue as a result of procaryotic 

30 host cell expression. The polypeptides may also be modified with a detectable label, 
such as an enzymatic, fluorescent, isotopic or affinity label to allow for detection and 
isolation of the protein. 
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Also provided by the invention are chemically modified derivatives of the 
polypeptides of the invention which may provide additional advantages such as 
increased solubility, stability and circulating time of the polypeptide, or decreased 
immunogenicity (see U.S. Patent NO: 4,179,337). The chemical moieties for 
5 derivitization may be selected from water soluble polymers such as polyethylene 
glycol, ethylene glycol/propylene glycol copolymers, carboxymethylcellulose, 
dextran, polyvinyl alcohol and the like. The polypeptides may be modified at random 
positions within the molecule, or at predetermined positions within the molecule and 
may include one, two, three or more attached chemical moieties. 

10 The polymer may be of any molecular weight, and may be branched or 

unbranched. For polyethylene glycol, the preferred molecular weight is between 
about 1 kDa and about 100 kDa (the term "about" indicating that in preparations of 
polyethylene glycol, some molecules will weigh more, some less, than the stated 
molecular weight) for ease in handling and manufacturing. Other sizes may be used, 

15 depending on the desired therapeutic profile (e.g., the duration of sustained release 
desired, the effects, if any on biological activity, the ease in handling, the degree or 
lack of antigenicity and other known effects of the polyethylene glycol to a 
therapeutic protein or analog). For example, the polyethylene glycol may have an 
average molecular weight of about 200, 500, 1000, 1500, 2000, 2500, 3000, 3500, 

20 4000, 4500, 5000, 5500, 6000, 6500, 7000, 7500, 8000, 8500, 9000, 9500, 10,000, 
10,500, 11,000, 11,500, 12,000, 12,500, 13,000, 13,500, 14,000, 14,500, 15,000, 
15,500, 16,000, 16,500, 17,000, 17,500, 18,000, 18,500, 19,000, 19,500, 20,000, 
25,000, 30,000, 35,000, 40,000, 50,000, 55,000, 60,000, 65,000, 70,000, 75,000, 
80,000, 85,000, 90,000, 95,000, or 100,000 kDa. 

25 As noted above, the polyethylene glycol may have a branched structure. 

Branched polyethylene glycols are described, for example, in U.S. Patent No. 
5,643,575; Morpurgo etaL, Appl Biochem. Biotechnol. 56:59-72 (1996); Vorobjev et 
al, Nucleosides Nucleotides 75:2745-2750 (1999); and Caliceti et al t Bioconjug. 
Chem. 70:638-646 (1999), the disclosures of each of which are incorporated herein by 

30 reference. 

The polyethylene glycol molecules (or other chemical moieties) should be 
attached to the protein with consideration of effects on functional or antigenic 
domains of the protein. There are a number of attachment methods available to those' 
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skilled in the art, e.g., EP 0 401 384, herein incorporated by reference (coupling PEG 
to G-CSF), see also Malik et al., Exp. Hematol. 20:1028-1035 (1992) (reporting 
pegylation of GM-CSF using tresyl chloride). For example, polyethylene glycol may 
be covalently bound through amino acid residues via a reactive group, such as, a free 
5 amino or carboxyl group. Reactive groups are those to which an activated 

polyethylene glycol molecule may be bound. The amino acid residues having a free 
amino group may include lysine residues and the N-terminal amino acid residues; 
those having a free carboxyl group may include aspartic acid residues glutamic acid 
residues and the C-terminal amino acid residue. Sulfhydryl groups may also be used 

10 as a reactive group for attaching the polyethylene glycol molecules. Preferred for 
therapeutic purposes is attachment at an amino group, such as attachment at the 
N-terminus or lysine group. 

As suggested above, polyethylene glycol may be attached to proteins via 
linkage to any of a number of amino acid residues. For example, polyethylene glycol 

15 can be linked to a proteins via covalent bonds to lysine, histidine, aspartic acid, 
glutamic acid, or cysteine residues. One or more reaction chemistries may be 
employed to attach polyethylene glycol to specific amino acid residues (e.g., lysine, 
histidine, aspartic acid, glutamic acid, or cysteine) of the protein or to more than one 
type of amino acid residue (e.g., lysine, histidine, aspartic acid, glutamic acid, 

20 cysteine and combinations thereof) of the protein. 

One may specifically desire proteins chemically modified at the N-terminus. 
Using polyethylene glycol as an illustration of the present composition, one may 
select from a variety of polyethylene glycol molecules (by molecular weight, 
branching, etc.), the proportion of polyethylene glycol molecules to protein 

25 (polypeptide) molecules in the reaction mix, the type of pegylation reaction to be 
performed, and the method of obtaining the selected N-terminally pegylated protein. 
The method of obtaining the N-terminally pegylated preparation (i.e., separating this 
moiety from other monopegylated moieties if necessary) may be by purification of the 
N-terminally pegylated material from a population of pegylated protein molecules. 

30 Selective proteins chemically modified at the N-terminus modification may be 

accomplished by reductive alkylation which exploits differential reactivity of different 
types of primary amino groups (lysine versus the N-terminal) available for 
derivatization in a particular protein. Under the appropriate reaction conditions, 
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substantially selective derivatization of the protein at the N-terminus with a carbonyl 
group containing polymer is achieved. 

As indicated above, pegylation of the proteins of the invention may be 
accomplished by any number of means. For example, polyethylene glycol may be 
5 attached to the protein either directiy or by an intervening linker. Linkerless systems 
for attaching polyethylene glycol to proteins are described in Delgado et aL, Crit. Rev. 
Thera. Drug Carrier Sys. 9:249-304 (1992); Francis etaL, Intern. /. ofHematol 
68:1-18 (1998); U.S. Patent No. 4,002,531; U.S. Patent No. 5,349,052; WO 95/06058; 
and WO 98/32466, the disclosures of each of which are incorporated herein by 
10 reference. 

One system for attaching polyethylene glycol directly to amino acid residues 
of proteins without an intervening linker employs tresylated MPEG, which is 
produced by the modification of monmethoxy polyethylene glycol (MPEG) using 
tresylchloride (CIS0 2 CH 2 CF 3 ). Upon reaction of protein with tresylated MPEG, 

15 polyethylene glycol is directly attached to amine groups of the protein. Thus, the 
invention includes protein-polyethylene glycol conjugates produced by reacting 
proteins of the invention with a polyethylene glycol molecule having a 
2,2,2-trifluoreothane sulphonyl group. 

Polyethylene glycol can also be attached to proteins using a number of 

20 different intervening linkers. For example, U.S. Patent No. 5,612,460, the entire 

disclosure of which is incorporated herein by reference, discloses urethane linkers for 
connecting polyethylene glycol to proteins. Protein-polyethylene glycol conjugates 
wherein the polyethylene glycol is attached to the protein by a linker can also be 
produced by reaction of proteins with compounds such as MPEG- 

25 succinimidylsuccinate, MPEG activated with l.l'-carbonyldiimidazole, MPEG- 

2,4,5-trichloropenylcarbonate, MPEG-p-nitrophenolcarbonate, and various MPEG- 
succinate derivatives. A number additional polyethylene glycol derivatives and 
reaction chemistries for attaching polyethylene glycol to proteins are described in 
WO 98/32466, the entire disclosure of which is incorporated herein by reference. 

30 Pegylated protein products produced using the reaction chemistries set out herein are 
included within the scope of the invention. 

The number of polyethylene glycol moieties attached to each protein of the 
invention {i.e., the degree of substitution) may also vary. For example, the pegylated 
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proteins of the invention may be linked, on average, to 1,2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 
15, 17, 20, or more polyethylene glycol molecules. Similarly, the average degree of 
substitution within ranges such as 1-3, 2-4, 3-5, 4-6, 5-7, 6-8, 7-9, 8-10, 9-1 1, 10-12, 
11-13, 12-14, 13-15, 14-16, 15-17, 16-18, 17-19, or 1 8-20 polyethylene glycol 
5 moieties per protein molecule. Methods for determining the degree of substitution are 
discussed, for example, in Delgado etal, Crit. Rev. Thera. Drug Carrier Sys. 9:249- 
304(1992). 

The polypeptides of the invention may be in monomers or multimers (i.e., 
dimers, trimers, tetramers and higher multimers). Accordingly, the present invention 

10 relates to monomers and multimers of the polypeptides of the invention, their 

preparation, and compositions (preferably, Therapeutics) containing them. In specific 
embodiments, the polypeptides of the invention are monomers, dimers, trimers or 
tetramers. In additional embodiments, the multimers of the invention are at least 
dimers, at least trimers, or at least tetramers. 

15 Multimers encompassed by the invention may be homomers or heteromers. 

As used herein, the term homomer, refers to a multimer containing only polypeptides 
corresponding to the amino acid sequence of SEQ ID NO: Y or encoded by the cDNA 
contained in a deposited clone (including fragments, variants, splice variants, and 
fusion proteins, corresponding to these polypeptides as described herein). These 

20 homomers may contain polypeptides having identical or different amino acid 
sequences. In a specific embodiment, a homomer of the invention is a multimer 
containing only polypeptides having an identical amino acid sequence. In another 
specific embodiment, a homomer of the invention is a multimer containing 
polypeptides having different amino acid sequences. In specific embodiments, the 

25 multimer of the invention is a homodimer (e.g., containing polypeptides having 
identical or different amino acid sequences) or a hornotrimer (e.g., containing 
polypeptides having identical and/or different amino acid sequences). In additional 
embodiments, the homomeric multimer of the invention is at least a homodimer, at 
least a hornotrimer, or at least a homotetramer. 

30 As used herein, the term heteromer refers to a multimer containing one or 

more heterologous polypeptides (i.e., polypeptides of different proteins) in addition to 
the polypeptides of the invention. In a specific embodiment, the multimer of the 
invention is a heterodimer, a heterotrimer, or a heterotetramer. In additional 
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embodiments, the heteromeric multimer of the invention is at least a heterodimer, at 
least a heterotrimer, or at least a heterotetramer. 

Multimers of the invention may be the result of hydrophobic, hydrophilic, 
ionic and/or covalent associations and/or may be indirectly linked, by for example, 
5 liposome formation. Thus, in one embodiment, multimers of the invention, such as, 
for example, homodimers or homotrimers, are formed when polypeptides of the 
invention contact one another in solution. In another embodiment, heteromultimers of 
the invention, such as, for example, heterotrimers or heterotetramers, are formed 
when polypeptides of the invention contact antibodies to the polypeptides of the 

10 invention (including antibodies to the heterologous polypeptide sequence in a fusion 
protein of the invention) in solution. In other embodiments, multimers of the 
invention are formed by covalent associations with and/or between the polypeptides 
of the invention. Such covalent associations may involve one or more amino acid 
residues contained in the polypeptide sequence ( e.g., that recited in the sequence 

15 listing, or contained in the polypeptide encoded by a deposited clone). In one 

instance, the covalent associations are cross-linking between cysteine residues located 
within the polypeptide sequences which interact in the native (i.e., naturally 
occurring) polypeptide. In another instance, the covalent associations are the 
consequence of chemical or recombinant manipulation. Alternatively, such covalent 

20 associations may involve one or more amino acid residues contained in the 
heterologous polypeptide sequence in a fusion protein of the invention. 

In one example, covalent associations are between the heterologous sequence 
contained in a fusion protein of the invention (see, e.g., US Patent Number 
5,478,925). In a specific example, the covalent associations are between the 

25 heterologous sequence contained in an Fc fusion protein of the invention (as 
described herein). In another specific example, covalent associations of fusion 
proteins of the invention are between heterologous polypeptide sequence from 
another protein that is capable of forming covalently associated multimers, such as for 
example, oseteoprotegerin (see, e.g., International Publication NO: WO 98/49305, the 

30 contents of which are herein incorporated by reference in its entirety). In another 
embodiment, two or more polypeptides of the invention are joined through peptide 
linkers. Examples include those peptide linkers described in U.S. Pat. No. 5,073,627 
(hereby incorporated by reference). Proteins comprising multiple polypeptides of the 
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invention separated by peptide linkers may be produced using conventional 
recombinant DNA technology. 

Another method for preparing multimer polypeptides of the invention involves 
use of polypeptides of the invention fused to a leucine zipper or isoleucine zipper 
5 polypeptide sequence. Leucine zipper and isoleucine zipper domains are polypeptides 
that promote multimerization of the proteins in which they are found. Leucine 
zippers were originally identified in several DNA-binding proteins (Landschulz et al., 
Science 240:1759, (1988)), and have since been found in a variety of different 
proteins. Among the known leucine zippers are naturally occurring peptides and 

10 derivatives thereof that dimerize or trimerize. Examples of leucine zipper domains 
suitable for producing soluble multimeric proteins of the invention are those described 
in PCT application WO 94/10308, hereby incorporated by reference. Recombinant 
fusion proteins comprising a polypeptide of the invention fused to a polypeptide 
sequence that dimerizes or trimerizes in solution are expressed in suitable host cells, 

15 and the resulting soluble multimeric fusion protein is recovered from the culture 
supernatant using techniques known in the art. 

Trimeric polypeptides of the invention may offer the advantage of enhanced 
biological activity. Preferred leucine zipper moieties and isoleucine moieties are 
those that preferentially form trimers. One example is a leucine zipper derived from 

20 lung surfactant protein D (SPD), as described in Hoppe et al. (FEBS Letters 344: 191, 
(1994)) and in U.S. patent application Ser. No. 08/446,922, hereby incorporated by 
reference. Other peptides derived from naturally occurring trimeric proteins may be 
employed in preparing trimeric polypeptides of the invention. 

In another example, proteins of the invention are associated by interactions 

25 between Flag® polypeptide sequence contained in fusion proteins of the invention 
containing Flag® polypeptide seuqence. In a further embodiment, associations 
proteins of the invention are associated by interactions between heterologous 
polypeptide sequence contained in Flag® fusion proteins of the invention and anti- 
Flag® antibody. 

30 The multimers of the invention may be generated using chemical techniques 

known in the art. For example, polypeptides desired to be contained in the multimers 
of the invention may be chemically cross-linked using linker molecules and linker 
molecule length optimization techniques known in the art (see, e.g., US Patent 
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Number 5,478,925, which is herein incorporated by reference in its entirety). 
Additionally, muitimers of the invention may be generated using techniques known in 
the art to form one or more inter-molecule cross-links between the cysteine residues 
located within the sequence of the polypeptides desired to be contained in the 
5 multimer (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). Further, polypeptides of the invention may be routinely 
modified by the addition of cysteine or biotin to the C terminus or N-terminus of the . 
polypeptide and techniques known in the art may be applied to generate muitimers 
containing one or more of these modified polypeptides (see, e.g., US Patent Number 
10 5,478,925, which is herein incorporated by reference in its entirety). Additionally, 
techniques known in the art may be applied to generate liposomes containing the 
polypeptide components desired to be contained in the multimer of the invention (see, 
e.g., US Patent Number 5,478,925, which is herein incorporated by reference in its 
entirety). 

15 Alternatively, muitimers of the invention may be generated using genetic 

engineering techniques known in the art. In one embodiment, polypeptides contained 
in muitimers of the invention are produced recombinantly using fusion protein 
technology described herein or otherwise known in the art (see, e.g., US Patent 
Number 5,478,925, which is herein incorporated by reference in its entirety). In a 

20 specific embodiment, polynucleotides coding for a homodimer of the invention are 
generated by ligating a polynucleotide sequence encoding a polypeptide of the 
invention to a sequence encoding a linker polypeptide and then further to a synthetic 
polynucleotide encoding the translated product of the polypeptide in the reverse 
orientation from the original C-terminus to the N-terminus (lacking the leader 

25 sequence) (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). In another embodiment, recombinant techniques described 
herein or otherwise known in the art are applied to generate recombinant polypeptides 
of the invention which contain a transmembrane domain (or hyrophobic or signal 
peptide) and which can be incorporated by membrane reconstitution techniques into 

30 liposomes (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). 

Uses of the Polynucleotides 
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Each of the polynucleotides identified herein can be used in numerous ways as 
reagents. The following description should be considered exemplary and utilizes 
known techniques. 

The polynucleotides of the present invention are useful for chromosome 
5 identification. There exists an ongoing need to identify new chromosome markers, 
since few chromosome marking reagents, based on actual sequence data (repeat 
polymorphisms), are presently available. Each polynucleotide of the present 
invention can be used as a chromosome marker. 

Briefly, sequences can be mapped to chromosomes by preparing PCR primers 
10 (preferably 15-25 bp) from the sequences shown in SEQ ID NO:X. Primers can be 
selected using computer analysis so that primers do not span more than one predicted 
exon in the genomic DNA. These primers are then used for PCR screening of 
somatic cell hybrids containing individual human chromosomes. Only those hybrids 
containing the human gene corresponding to the SEQ ID NO:X will yield an 
15 amplified fragment. 

Similarly, somatic hybrids provide a rapid method of PCR mapping the 
polynucleotides to particular chromosomes. Three or more clones can be assigned per 
day using a single thermal cycler. Moreover, sublocalization of the polynucleotides 
can be achieved with panels of specific chromosome fragments. Other gene mapping 
20 strategies that can be used include in situ hybridization, prescreening with labeled 
flow-sorted chromosomes, preselection by hybridization to construct chromosome 
specific-cDNA libraries and computer mapping techniques (See, e.g., Shuler, Trends 
Biotechnol 16:456-459 (1998) which is hereby incorporated by reference in its 
entirety).. 

25 Precise chromosomal location of the polynucleotides can also be achieved 

using fluorescence in situ hybridization (FISH) of a metaphase chromosomal spread. 
This technique uses polynucleotides as short as 500 or 600 bases; however, 
polynucleotides 2,000-4,000 bp are preferred. For a review of this technique, see 
Verma et al., "Human Chromosomes: a Manual of Basic Techniques " Pergamon 

30 Press, New York (1988). 

For chromosome mapping, the polynucleotides can be used individually (to 
mark a single chromosome or a single site on that chromosome) or in panels (for 
marking multiple sites and/or multiple chromosomes). 
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The polynucleotides of the present invention would likewise be useful for 
radiation hybrid mapping, HAPPY mapping, and long range restriction mapping. For 
a review of these techniques and others known in the art, see, e.g., Dear, "Genome 
Mapping: A Practical Approach," IRL Press at Oxford University Press, London 
5 (1997); Aydin, J. Mol. Med. 77:691-694 (1999); Hacia et al., Mol. Psychiatry 3:483- 
492 (1998); Herrick et al., Chromosome Res. 7:409-423 (1999); Hamilton et al., 
Methods Cell Biol. 62:265-280 (2000); and/or Ott, J. Hered. 90:68-70 (1999) each of 
which is hereby incorporated by reference in its entirety. 

Once a polynucleotide has been mapped to a precise chromosomal location, 

10 the physical position of the polynucleotide can be used in linkage analysis. Linkage 
analysis establishes coinheritance between a chromosomal location and presentation 
of a particular disease. (Disease mapping data are found, for example, in V. 
McKusick, Mendelian Inheritance in Man (available on line through Johns Hopkins 
University Welch Medical Library) .) Assuming 1 megabase mapping resolution and 

1 5 one gene per 20 kb, a cDNA precisely localized to a chromosomal region associated 
with the disease could be one of 50-500 potential causative genes. 

Thus, once coinheritance is established, differences in the polynucleotide and 
the corresponding gene between affected and unaffected individuals can be examined. 
First, visible structural alterations in the chromosomes, such as deletions or 

20 translocations, are examined in chromosome spreads or by PCR. If no structural 

alterations exist, the presence of point mutations are ascertained. Mutations observed 
in some or all affected individuals, but not in normal individuals, indicates that the 
mutation may cause the disease. However, complete sequencing of the polypeptide 
and the corresponding gene from several normal individuals is required to distinguish 

25 the mutation from a polymorphism. If a new polymorphism is identified, this 
polymorphic polypeptide can be used for further linkage analysis. 

Furthermore, increased or decreased expression of the gene in affected 
individuals as compared to unaffected individuals can be assessed using 
polynucleotides of the present invention. Any of these alterations (altered expression, 

30 chromosomal rearrangement, or mutation) can be used as a diagnostic or prognostic 
marker. 

Thus, the invention also provides a diagnostic method useful during diagnosis 
of a disorder, involving measuring the expression level of polynucleotides of the 
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present invention in cells or body fluid from an individual and comparing the 
measured gene expression level with a standard level of polynucleotide expression 
level, whereby an increase or decrease in the gene expression level compared to the 
standard is indicative of a disorder. 
5 In still another embodiment, the invention includes a kit for analyzing samples 

for the presence of proliferative and/or cancerous polynucleotides derived from a test 
subject. In a general embodiment, the kit includes at least one polynucleotide probe 
containing a nucleotide sequence that will specifically hybridize with a 
polynucleotide of the present invention and a suitable container. In a specific 

10 embodiment, the kit includes two polynucleotide probes defining an internal region of 
the polynucleotide of the present invention, where each probe has one strand 
containing a 3rmer-end internal to the region. In a further embodiment, the probes 
may be useful as primers for polymerase chain reaction amplification. 

Where a diagnosis of a disorder, has already been made according to 

15 conventional methods, the present invention is useful as a prognostic indicator, 
whereby patients exhibiting enhanced or depressed polynucleotide of the present 
invention expression will experience a worse clinical outcome relative to patients 
expressing the gene at a level nearer the standard level. 

By "measuring the expression level of polynucleotide of the present 

20 invention" is intended qualitatively or quantitatively measuring or estimating the level 
of the polypeptide of the present invention or the level of the mRNA encoding the 
polypeptide in a first biological sample either directly (e.g., by determining or 
estimating absolute protein level or mRNA level) or relatively (e.g., by comparing to 
the polypeptide level or mRNA level in a second biological sample). Preferably, the 

25 polypeptide level or mRNA level in the first biological sample is measured or 
estimated and compared to a standard polypeptide level or mRNA level, the standard 
being taken from a second biological sample obtained from an individual not having 
the disorder or being determined by averaging levels from a population of individuals 
not having a disorder. As will be appreciated in the art, once a standard polypeptide 

30 level or mRNA level is known, it can be used repeatedly as a standard for 
comparison. 

By "biological sample" is intended any biological sample obtained from an 
individual, body fluid, cell line, tissue culture, or other source which contains the 
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polypeptide of the present invention or mRNA. As indicated, biological samples 
include body fluids (such as semen, lymph, sera, plasma, urine, synovial fluid and 
spinal fluid) which contain the polypeptide of the present invention, and other tissue 
sources found to express the polypeptide of the present invention. Methods for 
5 obtaining tissue biopsies and body fluids from mammals are well known in the art. 
Where the biological sample is to include mRNA, a tissue biopsy is the preferred 
source. 

The method(s) provided above may preferrably be applied in a diagnostic 
method and/or kits in which polynucleotides and/or polypeptides are attached to a 

10 solid support. In one exemplary method, the support may be a "gene chip" or a 
"biological chip" as described in US Patents 5,837,832, 5,874,219, and 5,856,174. 
Further, such a gene chip with polynucleotides of the present invention attached may 
be used to identify polymorphisms between the polynucleotide sequences, with 
polynucleotides isolated from a test subject. The knowledge of such polymorphisms 

15 (i.e. their location, as well as, their existence) would be beneficial in identifying 

disease loci for many disorders, including cancerous diseases and conditions. Such a 
method is described in US Patents 5,858,659 and 5,856,104. The US Patents 
referenced supra are hereby incorporated by reference in their entirety herein. 

The present invention encompasses polynucleotides of the present invention 
- 20 that are chemically synthesized, or reproduced as peptide nucleic acids (PNA), or 
according to other methods known in the art. The use of PNAs would serve as the 
preferred form if the polynucleotides are incorporated onto a solid support, or gene 
chip. For the purposes of the present invention, a peptide nucleic acid (PNA) is a 
polyamide type of DNA analog and the monomeric units for adenine, guanine, 

25 thymine and cytosine are available commercially (Perceptive Biosystems). Certain 
components of DNA, such as phosphorus, phosphorus oxides, or deoxyribose 
derivatives, are not present in PNAs. As disclosed by P. E. Nielsen, M. Egholm, R. H. 
Berg and O. Buchardt, Science 254, 1497 (1991); and M. Egholm, O. Buchardt, 
L.Christensen, C. Behrens, S. M. Freier, D. A. Driver, R. H. Berg, S. K. Kim, B. 

30 Norden, and P. E. Nielsen, Nature 365, 666 (1993), PNAs bind specifically and 
tightly to complementary DNA strands and are not degraded by nucleases. In fact, 
PNA binds more strongly to DNA than DNA itself does. This is probably because 
there is no electrostatic repulsion between the two strands, and also the polyamide 
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backbone is more flexible. Because of this, PNA/DNA duplexes bind under a wider 
range of stringency conditions than DNA/DNA duplexes, making it easier to perform 
multiplex hybridization. Smaller probes can be used than with DNA due to the strong 
binding. In addition, it is more likely that single base mismatches can be determined 
5 with PNA/DNA hybridization because a single mismatch in a PNA/DNA 15-mer 
lowers the melting point (T.sub.m) by 8°-20° C, vs. 4°-16° C for the DNA/DNA 15- 
mer duplex. Also, the absence of charge groups in PNA means that hybridization can 
be done at low ionic strengths and reduce possible interference by salt during the 
analysis. 

10 The present invention is useful for detecting cancer in mammals. In particular 

the invention is useful during diagnosis of pathological cell proliferative neoplasias 
which include, but are not limited to: acute myelogenous leukemias including acute 
monocytic leukemia, acute myeloblastic leukemia, acute promyelocytic leukemia, 
acute myelomonocytic leukemia, acute erythroleukemia, acute megakaryocyte 

15 leukemia, and acute undifferentiated leukemia, etc.; and chronic myelogenous 
leukemias including chronic myelomonocytic leukemia, chronic granulocytic 
leukemia, etc. Preferred mammals include monkeys, apes, cats, dogs, cows, pigs, 
horses, rabbits and humans. Particularly preferred are humans. 

Pathological cell proliferative diseases, disorders, and/or conditions are often 

20 associated with inappropriate activation of proto-oncogenes. (Gelmann, E. P. et al., 
"The Etiology of Acute Leukemia: Molecular Genetics and Viral Oncology," in 
Neoplastic Diseases of the Blood, Vol 1., Wiernik, P. H. et al. eds., 161-182 (1985)). 
Neoplasias are now believed to result from the qualitative alteration of a normal 
cellular gene product, or from the quantitative modification of gene expression by 

25 insertion into the chromosome of a viral sequence, by chromosomal translocation of a 
gene to a more actively transcribed region, or by some other mechanism. (Gelmann 
et al., supra) It is likely that mutated or altered expression of specific genes is 
involved in the pathogenesis of some leukemias, among other tissues and cell types. 
(Gelmann et al., supra) Indeed, the human counterparts of the oncogenes involved in 

30 some animal neoplasias have been amplified or translocated in some cases of human 
leukemia and carcinoma. (Gelmann et al., supra) 

For example, c-myc expression is highly amplified in the non-lymphocytic leukemia 
cell line HL-60. When HL-60 cells are chemically induced to stop proliferation, the 
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level of c-myc is found to be downregulated. (International Publication Number WO 
91/15580) However, it has been shown that exposure of HL-60 cells to a DNA 
construct that is complementary to the 5' end of c-myc or c-myb blocks translation of 
the corresponding mRNAs which downregulates expression of the c-myc or c-myb 
5 proteins and causes arrest of cell proliferation and differentiation of the treated cells. 
(International Publication Number WO 91/15580; Wickstrom et ah, Proc. Natl. Acad. 
Sci. 85:1028 (1988); Anfossi et aL, Proc. Natl. Acad. Sci. 86:3379 (1989)). However, 
the skilled artisan would appreciate the present invention's usefulness would not be 
limited to treatment of proliferative diseases, disorders, and/or conditions of 

10 hematopoietic cells and tissues, in light of the numerous cells and cell types of 
varying origins which are known to exhibit proliferative phenotypes. 

In addition to the foregoing, a polynucleotide can be used to control gene 
expression through triple helix formation or antisense DNA or RNA. Antisense 
techniques are discussed, for example, in Okano, J. Neurochem. 56: 560 (1991); 

15 "Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression,CRCPress, Boca 
Raton, FL (1988). Triple helix formation is discussed in, for instance Lee et al., 
Nucleic Acids Research 6: 3073 (1979); Cooney et al., Science 241: 456 (1988); and 
Dervan et al., Science 251: 1360 (1991). Both methods rely on binding of the 
polynucleotide to a complementary DNA or RNA. For these techniques, preferred 

20 polynucleotides are usually oligonucleotides 20 to 40 bases in length and 

complementary to either the region of the gene involved in transcription (triple helix - 
see Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241:456 
(1988); and Dervan et al., Science 251:1360 (1991) ) or to the mRNA itself (antisense 
- Okano, J. Neurochem. 56:560 (1991); Oligodeoxy-nucleotides as Antisense 

25 Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988).) Triple helix 
formation optimally results in a shut-off of RNA transcription from DNA, while 
antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques are effective in model systems, and the information 
disclosed herein can be used to design antisense or triple helix polynucleotides in an 

30 effort to treat or prevent disease. 

Polynucleotides of the present invention are also useful in gene therapy. One 
goal of gene therapy is to insert a normal gene into an organism having a defective 
gene, in an effort to correct the genetic defect. The polynucleotides disclosed in the 



WO 01/23547 



PCT7US00/26337 



present invention offer a means of targeting such genetic defects in a highly accurate 
manner. Another goal is to insert a new gene that was not present in the host genome, 
thereby producing a new trait in the host cell. 

The polynucleotides are also useful for identifying individuals from minute 
5 biological samples. The United States military, for example, is considering the use of 
restriction fragment length polymorphism (RFLP) for identification of its personnel. 
In this technique, an individual's genomic DNA is digested with one or more 
restriction enzymes, and probed on a Southern blot to yield unique bands for 
identifying personnel. This method does not suffer from the current limitations of 
10 "Dog Tags" which can be lost, switched, or stolen, making positive identification 

difficult. The polynucleotides of the present invention can be used as additional DNA 
markers for RFLP. 

The polynucleotides of the present invention can also be used as an alternative 
to RFLP, by determining the actual base-by-base DNA sequence of selected portions 

15 of an individual's genome. These sequences can be used to prepare PCR primers for 
amplifying and isolating such selected DNA, which can then be sequenced. Using 
this technique, individuals can be identified because each individual will have a 
unique set of DNA sequences. Once an unique ID database is established for an 
individual, positive identification of that individual, living or dead, can be made from 

20 extremely small tissue samples. 

Forensic biology also benefits from using DNA-based identification 
techniques as disclosed herein. DNA sequences taken from very small biological 
samples such as tissues, e.g., hair or skin, or body fluids, e.g., blood, saliva, semen, 
synovial fluid, amniotic fluid, breast milk, lymph, pulmonary sputum or 

25 surfactant,urine,fecal matter, etc., can be amplified using PCR. In one prior art 
technique, gene sequences amplified from polymorphic loci, such as DQa class II 
HLA gene, are used in forensic biology to identify individuals. (Erlich, R, PCR 
Technology, Freeman and Co. (1992).) Once these specific polymorphic loci are 
amplified, they are digested with one or more restriction enzymes, yielding an 

30 identifying set of bands on a Southern blot probed with DNA corresponding to the 
DQa class II HLA gene. Similarly, polynucleotides of the present invention can be 
used as polymorphic markers for forensic purposes. 
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There is also a need for reagents capable of identifying the source of a 
particular tissue. Such need arises, for example, in forensics when presented with 
tissue of unknown origin. Appropriate reagents can comprise, for example, DNA 
probes or primers specific to particular tissue prepared from the sequences of the 
5 present invention. Panels of such reagents can identify tissue by species and/or by 
organ type. In a similar fashion, these reagents can be used to screen tissue cultures 
for contamination. 

In the very least, the polynucleotides of the present invention can be used as 
molecular weight markers on Southern gels, as diagnostic probes for the presence of a 
10 specific mRNA in a particular cell type, as a probe to "subtract-out" known sequences 
in the process of discovering novel polynucleotides, for selecting and making 
oligomers for attachment to a "gene chip" or other support, to raise anti-DNA 
antibodies using DNA immunization techniques, and as an antigen to elicit an 
immune response. 

15 

Uses of the Polypeptides 

Each of the polypeptides identified herein can be used in numerous ways. The 
following description should be considered exemplary and utilizes known techniques. 
A polypeptide of the present invention can be used to assay protein levels in a 

20 biological sample using antibody-based techniques. For example, protein expression 
in tissues can be studied with classical immunohistological methods. (Jalkanen, M., 
et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, M., et al., J. Cell . Biol. 105:3087- 
3096 (1987).) Other antibody-based methods useful for detecting protein gene 
expression include immunoassays, such as the enzyme linked immunosorbent assay 

25 (ELISA) and the radioimmunoassay (RIA). Suitable antibody assay labels are known 
in the art and include enzyme labels, such as, glucose oxidase, and radioisotopes, such 
as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (3H), indium (1 12In), and 
technetium (99mTc), and fluorescent labels, such as fluorescein and rhodamine, and 
biotin. 

30 In addition to assaying secreted protein levels in a biological sample, proteins 

can also be detected in vivo by imaging. Antibody labels or markers for in vivo 
imaging of protein include those detectable by X-radiography, NMR or ESR. For X- 
radiography, suitable labels include radioisotopes such as barium or cesium, which 
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emit detectable radiation but are not overtly harmful to the subject. Suitable markers 
for NMR and ESR include those with a detectable characteristic spin, such as 
deuterium, which may be incorporated into the antibody by labeling of nutrients for 
the relevant hybridoma. 
5 A protein-specific antibody or antibody fragment which has been labeled with 

an appropriate detectable imaging moiety, such as a radioisotope (for example, 1311, 
1 121n, 99mTc), a radio-opaque substance, or a material detectable by nuclear 
magnetic resonance, is introduced (for example, parenterally, subcutaneously, or 
intraperitoneally) into the mammal. It will be understood in the art that the size of the 

10 subject and the imaging system used will determine the quantity of imaging moiety 
needed to produce diagnostic images. In the case of a radioisotope moiety, for a 
human subject, the quantity of radioactivity injected will normally range from about 5 
to 20 millicuries of 99mTc. The labeled antibody or antibody fragment will then 
preferentially accumulate at the location of cells which contain the specific protein. 

15 In vivo tumor imaging is described in S.W. Burchiel et aL, "Immunopharmacokinetics 
of Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 
The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 
Masson Publishing Inc. (1982).) 

Thus, the invention provides a diagnostic method of a disorder, which 

20 involves (a) assaying the expression of a polypeptide of the present invention in cells 
or body fluid of an individual; (b) comparing the level of gene expression with a 
standard gene expression level, whereby an increase or decrease in the assayed 
polypeptide gene expression level compared to the standard expression level is 
indicative of a disorder. With respect to cancer, the presence of a relatively high 

25 amount of transcript in biopsied tissue from an individual may indicate a 

predisposition for the development of the disease, or may provide a means for 
detecting the disease prior to the appearance of actual clinical symptoms. A more 
definitive diagnosis of this type may allow health professionals to employ 
preventative measures or aggressive treatment earlier thereby preventing the 

30 development or further progression of the cancer. 

Moreover, polypeptides of the present invention can be used to treat, prevent, 
and/or diagnose disease. For example, patients can be administered a polypeptide of 
the present invention in an effort to replace absent or decreased levels of the 
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polypeptide (e.g., insulin), to supplement absent or decreased levels of a different 
polypeptide (e.g., hemoglobin S for hemoglobin B, SOD, catalase, DNA repair 
proteins), to inhibit the activity of a polypeptide (e.g., an oncogene or tumor 
supressor), to activate the activity of a polypeptide (e.g., by binding to a receptor), to 
5 reduce the activity of a membrane bound receptor by competing with it for free ligand 
(e.g., soluble TNF receptors used in reducing inflammation), or to bring about a 
desired response (e.g., blood vessel growth inhibition, enhancement of the immune 
response to proliferative cells or tissues). 

Similarly, antibodies directed to a polypeptide of the present invention can 
10 also be used to treat, prevent, and/or diagnose disease. For example, administration of 
an antibody directed to a polypeptide of the present invention can bind and reduce 
overproduction of the polypeptide. Similarly, administration of an antibody can 
activate the polypeptide, such as by binding to a polypeptide bound to a membrane 
(receptor). 

15 At the very least, the polypeptides of the present invention can be used as 

molecular weight markers on SDS-PAGE gels or on molecular sieve gel filtration 
columns using methods well known to those of skill in the art. Polypeptides can also 
be used to raise antibodies, which in turn are used to measure protein expression from 
a recombinant cell, as a way of assessing transformation of the host cell. Moreover, 

20 the polypeptides of the present invention can be used to test the following biological 
activities. 

Gene Therapy Methods 

Another aspect of the present invention is to gene therapy methods for 
25 treatingor preventing disorders, diseases and conditions. The gene therapy methods 
relate to the introduction of nucleic acid (DNA, RNA and antisense DNA or RNA) 
sequences into an animal to achieve expression of a polypeptide of the present 
invention. This method requires a polynucleotide which codes for a polypeptide of the 
invention that operatively linked to a promoter and any other genetic elements 
30 necessary for the expression of the polypeptide by the target tissue. Such gene therapy 
and delivery techniques are known in the art, see, for example, WO90/1 1092, which 
is herein incorporated by reference. 
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Thus, for example, cells from a patient may be engineered with a 
polynucleotide (DNA or RNA) comprising a promoter operably linked to a 
polynucleotide of the invention ex vivo, with the engineered cells then being provided 
to a patient to be treated with the polypeptide. Such methods are well-known in the 
5 art. For example, see Belldegrun et al., J. Natl. Cancer Inst., 85:207-216 (1993); 
Ferrantini et al., Cancer Research, 53:107-1 1 12 (1993); Ferrantini et al., J. 
Immunology 153: 4604-4615 (1994); Kaido, T., et al., Int. J. Cancer 60: 221-229 
(1995); Ogura et al., Cancer Research 50: 5102-5106 (1990); Santodonato, et al., 
Human Gene Therapy 7:1-10 (1996); Santodonato, et al., Gene Therapy 4:1246-1255 

10 (1997); and Zhang, et al., Cancer Gene Therapy 3: 3 1-38 (1996)), which are herein 
incorporated by reference. In one embodiment, the cells which are engineered are 
arterial cells. The arterial cells may be reintroduced into the patient through direct 
injection to the artery, the tissues surrounding the artery, or through catheter injection. 
As discussed in more detail below, the polynucleotide constructs can be 

15 delivered by any method that delivers injectable materials to the cells of an animal, 
such as, injection into the interstitial space of tissues (heart, muscle, skin, lung, liver, 
and the like). The polynucleotide constructs may be delivered in a pharmaceutical^ 
acceptable liquid or aqueous carrier. 

In one embodiment, the polynucleotide of the invention is delivered as a naked 

20 polynucleotide. The term "naked" polynucleotide, DNA or RNA refers to sequences 
that are free from any delivery vehicle that acts to assist, promote or facilitate entry 
into the cell, including viral sequences, viral particles, liposome formulations, 
lipofectin or precipitating agents and the like. However, the polynucleotides of the 
invention can also be delivered in liposome formulations and lipofectin formulations 

25 and the like can be prepared by methods well known to those skilled in the art. Such 
methods are described, for example, in U.S. Patent Nos. 5,593,972, 5,589,466, and 
5,580,859, which are herein incorporated by reference. 

The polynucleotide vector constructs of the invention used in the gene 
therapy method are preferably constructs that will not integrate into the host genome 

30 nor will they contain sequences that allow for replication. Appropriate vectors 
include pWLNEO, pSV2CAT, pOG44, pXTl and pSG available from Stratagene; 
pSVK3, pBPV, pMSG and pSVL available from Pharmacia; and pEFl /V5, 
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pcDNA3.1, and pRc/CMV2 available from Invitrogen. Other suitable vectors will be 
readily apparent to the skilled artisan. 

Any strong promoter known to those skilled in the art can be used for driving 
the expression of polynucleotide sequence of the invention. Suitable promoters 
5 include adenoviral promoters, such as the adenoviral major late promoter; or 
heterologous promoters, such as the cytomegalovirus (CMV) promoter; the 
respiratory syncytial virus (RS V) promoter; inducible promoters, such as the MMT 
promoter, the metallothionein promoter; heat shock promoters; the albumin promoter; 
the ApoAI promoter; human globin promoters; viral thymidine kinase promoters, 

10 such as the Herpes Simplex thymidine kinase promoter; retroviral LTRs; the b-actin 
promoter; and human growth hormone promoters. The promoter also may be the 
native promoter for the polynucleotides of the invention. 

Unlike other gene therapy techniques, one major advantage of introducing 
naked nucleic acid sequences into target cells is the transitory nature of the 

15 polynucleotide synthesis in the cells. Studies have shown that non-replicating DNA 
sequences can be introduced into cells to provide production of the desired 
polypeptide for periods of up to six months. 

The polynucleotide construct of the invention can be delivered to the interstitial 
space of tissues within the an animal, including of muscle, skin, brain, lung, liver, 

20 spleen, bone marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, 
gall bladder, stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, 
gland, and connective tissue. Interstitial space of the tissues comprises the intercellular, 
fluid, mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic 
fibers in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that 

25 same matrix within connective tissue ensheathing muscle cells or in the lacunae of 
bone. It is similarly the space occupied by the plasma of the circulation and the lymph 
fluid of the lymphatic channels. Delivery to the interstitial space of muscle tissue is 
preferred for the reasons discussed below. They may be conveniently delivered by 
injection into the tissues comprising these cells. They are preferably delivered to and 

30 expressed in persistent, non-dividing cells which are differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely differentiated 
cells, such as, for example, stem cells of blood or skin fibroblasts. In vivo muscle cells 
are particularly competent in their ability to take up and express polynucleotides. 
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For the nakednucleic acid sequence injection, an effective dosage amount of 
DNA or RNA will be in the range of from about 0.05 mg/kg body weight to about 50 
mg/kg body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 
mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as 
5 the artisan of ordinary skill will appreciate, this dosage will vary according to the 
tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 
can readily be determined by those of ordinary skill in the art and may depend on the 
condition being treated and the route of administration. 

The preferred route of administration is by the parenteral route of injection 
10 into the interstitial space of tissues. However, other parenteral routes may also be 

used, such as, inhalation of an aerosol formulation particularly for delivery to lungs or 
bronchial tissues, throat or mucous membranes of the nose. In addition, naked DNA 
constructs can be delivered to arteries during angioplasty by the catheter used in the 
procedure. 

15 The naked polynucleotides are delivered by any method known in the art, 

including, but not limited to, direct needle injection at the delivery site, intravenous 
injection, topical administration, catheter infusion, and so-called "gene guns". These 
delivery methods are known in the art. 

The constructs may also be delivered with delivery vehicles such as viral 

20 sequences, viral particles, liposome formulations, lipofectin, precipitating agents, etc. 
Such methods of delivery are known in the art. 

In certain embodiments, the polynucleotide constructs of the invention are 
complexed in a liposome preparation. Liposomal preparations for use in the instant 
invention include cationic (positively charged), anionic (negatively charged) and 

25 neutral preparations. However, cationic liposomes are particularly preferred because a 
tight charge complex can be formed between the cationic liposome and the 
polyanionic nucleic acid. Cationic liposomes have been shown to mediate 
intracellular delivery of plasmid DNA (Feigner et al., Proc. Natl. Acad. Sci. USA , 
84:7413-7416 (1987), which is herein incorporated by reference); mRNA (Malone et 

30 al., Proc. Natl. Acad. Sci. USA , 86:6077-6081 (1989), which is herein incorporated 
by reference); and purified transcription factors (Debs et al., J. Biol. Chem., 
265:10189-10192 (1990), which is herein incorporated by reference), in functional 
form. 
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Cationic liposomes are readily available. For example, 
N[l-2,3-dioleyloxy)propyl]-N f N,N-triethylammonium (DOTMA) liposomes are 
particularly useful and are available under the trademark Lipofectin, from GIBCO 
BRL, Grand Island, N.Y. (See, also, Feigner et al., Proc. Natl Acad. Sci. USA , 
5 84:7413-7416 (1987), which is herein incorporated by reference). Other commercially 
available liposomes include transfectace (DDAB/DOPE) and DOTAP/DOPE 
(Boehringer). 

Other cationic liposomes can be prepared from readily available materials 
using techniques well known in the art. See, e.g. PCT Publication NO: WO 90/1 1092 

10 (which is herein incorporated by reference) for a description of the synthesis of 

DOTAP (l,2-bis(oleoyloxy)-3-(trimethylammonio)propane) liposomes. Preparation 
of DOTMA liposomes is explained in the literature, see, e.g., Feigner et al., Proc. 
Natl. Acad. Sci. USA, 84:7413-7417, which is herein incorporated by reference. 
Similar methods can be used to prepare liposomes from other cationic lipid materials. 

15 Similarly, anionic and neutral liposomes are readily available, such as from 

Avanti Polar Lipids (Birmingham, Ala.), or can be easily prepared using readily 
available materials. Such materials include phosphatidyl, choline, cholesterol, 
phosphatidyl ethanolamine, dioleoylphosphatidyl choline (DOPC), 
dioleoylphosphatidyl glycerol (DOPG), dioleoylphoshatidyl ethanolamine (DOPE), 

20 among others. These materials can also be mixed with the DOTMA and DOTAP 
starting materials in appropriate ratios. Methods for making liposomes using these 
materials are well known in the art. 

For example, commercially dioleoylphosphatidyl choline (DOPC), 
dioleoylphosphatidyl glycerol (DOPG), and dioleoylphosphatidyl ethanolamine 

25 (DOPE) can be used in various combinations to make conventional liposomes, with or 
without the addition of cholesterol. Thus, for example, DOPG/DOPC vesicles can be 
prepared by drying 50 mg each of DOPG and DOPC under a stream of nitrogen gas 
into a sonication vial. The sample is placed under a vacuum pump overnight and is 
hydrated the following day with deionized water. The sample is then sonicated for 2 

30 hours in a capped vial, using a Heat Systems model 350 sonicator equipped with an 
inverted cup (bath type) probe at the maximum setting while the bath is circulated at 
15EC. Alternatively, negatively charged vesicles can be prepared without sonication 
to produce multilamellar vesicles or by extrusion through nucleopore membranes to 
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produce unilamellar vesicles of discrete size. Other methods are known and available 
to those of skill in the art. 

The liposomes can comprise multilamellar vesicles (MLVs), small unilamellar 
vesicles (SUVs), or large unilamellar vesicles (LUVs), with SUVs being preferred. 
5 The various liposome-nucleic acid complexes are prepared using methods well known 
in the art. See, e.g., Straubinger et al., Methods of Immunology , 101:512-527 (1983), 
which is herein incorporated by reference. For example, MLVs containing nucleic 
acid can be prepared by depositing a thin film of phospholipid on the walls of a glass 
tube and subsequently hydrating with a solution of the material to be encapsulated. 

10 SUVs are prepared by extended sonication of MLVs to produce a homogeneous 
population of unilamellar liposomes. The material to be entrapped is added to a 
suspension of preformed MLVs and then sonicated. When using liposomes containing 
cationic lipids, the dried lipid film is resuspended in an appropriate solution such as 
sterile water or an isotonic buffer solution such as 10 mM Tris/NaCl, sonicated, and 

15 then the preformed liposomes are mixed directly with the DNA. The liposome and 
DNA form a very stable complex due to binding of the positively charged liposomes 
to the cationic DNA. SUVs find use with small nucleic acid fragments. LUVs are 
prepared by a number of methods, well known in the art. Commonly used methods 
include Ca 2+ -EDTA chelation (Papahadjopoulos et al., Biochim. Biophys. Acta, 

20 394:483 (1975); Wilson et al., Cell , 17:77 (1979)); ether injection (Deamer et al., 
Biochim. Biophys. Acta, 443:629 (1976); Ostro et al., Biochem. Biophys. Res. 
Commun., 76:836 (1977); Fraley et al., Proc. Natl. Acad. Sci. USA, 76:3348 (1979)); 
detergent dialysis (Enoch et al., Proc. Natl. Acad. Sci. USA , 76:145 (1979)); and 
reverse-phase evaporation (REV) (Fraley et al., J. Biol. Chem., 255:10431 (1980); 

25 Szoka et al., Proc. Natl. Acad. Sci. USA , 75:145 (1978); Schaefer-Ridder et al., 
Science, 215:166 (1982)), which are herein incorporated by reference. 

Generally, the ratio of DNA to liposomes will be from about 10: 1 to about 
1 : 10. Preferably, the ration will be from about 5: 1 to about 1 :5. More preferably, the 
ration will be about 3:1 to about 1:3. Still more preferably, the ratio will be about 1:1. 

30 U.S. Patent NO: 5,676,954 (which is herein incorporated by reference) reports 

on the injection of genetic material, complexed with cationic liposomes carriers, into 
mice. U.S. Patent Nos. 4,897,355, 4,946,787, 5,049,386, 5,459,127, 5,589,466, 
5,693,622, 5,580,859, 5,703,055, and international publication NO: WO 94/9469 
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(which are herein incorporated by reference) provide cationic lipids for use in 
transfecting DNA into cells and mammals. U.S. Patent Nos. 5,589,466, 5,693,622, 
5,580,859, 5,703,055, and international publication NO: WO 94/9469 (which are 
herein incorporated by reference) provide methods for delivering DN A-cationic lipid 
5 complexes to mammals. 

In certain embodiments, cells are engineered, ex vivo or in vivo, using a 
retroviral particle containing RNA which comprises a sequence encoding 
polypeptides of the invention. Retroviruses from which the retroviral plasmid vectors 
may be derived include, but are not limited to, Moloney Murine Leukemia Virus, 

10 spleen necrosis virus, Rous sarcoma Virus, Harvey Sarcoma Virus, avian leukosis 

virus, gibbon ape leukemia virus, human immunodeficiency virus, Myeloproliferative 
Sarcoma Virus, and mammary tumor virus. 

The retroviral plasmid vector is employed to transduce packaging cell lines to 
form producer cell lines. Examples of packaging cells which may be transfected 

15 include, but are not limited to, the PE501, PA317, R-2, R-AM, PA12, T19-14X, VT- 
19-17-H2, RCRE, RCRIP, GP+E-86, GP+envAml2, and DAN cell lines as described 
in Miller, Human Gene Therapy , 1:5-14 (1990), which is incorporated herein by 
reference in its entirety. The vector may transduce the packaging cells through any 
means known in the art. Such means include, but are not limited to, electroporation, 

20 the use of liposomes, and CaP0 4 precipitation. In one alternative, the retroviral 

plasmid vector may be encapsulated into a liposome, or coupled to a lipid, and then 
administered to a host. 

The producer cell line generates infectious retroviral vector particles which 
include polynucleotide encoding polypeptides of the invention. Such retroviral vector 

25 particles then may be employed, to transduce eukaryotic cells, either in vitro or in 
vivo. The transduced eukaryotic cells will express polypeptides of the invention. 

In certain other embodiments, cells are engineered, ex vivo or in vivo y with 
polynucleotides of the invention contained in an adenovirus vector. Adenovirus can 
be manipulated such that it encodes and expresses polypeptides of the invention, and 

30 at the same time is inactivated in terms of its ability to replicate in a normal lytic viral 
life cycle. Adenovirus expression is achieved without integration of the viral DNA 
into the host cell chromosome, thereby alleviating concerns about insertional 
mutagenesis. Furthermore, adenoviruses have been used as live enteric vaccines for 
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many years with an excellent safety profile (Schwartzet ah, Am. Rev. Respir. Dis., 
109:233-238 (1974)). Finally, adenovirus mediated gene transfer has been 
demonstrated in a number of instances including transfer of alpha- 1 -antitrypsin and 
CFTR to the lungs of cotton rats (Rosenfeld et al.,Science , 252:431-434 (1991); 
5 Rosenfeld et al., Cell, 68:143-155 (1992)). Furthermore, extensive studies to attempt 
to establish adenovirus as a causative agent in human cancer were uniformly negative 
(Green et al. Proc. Natl. Acad. Sci. USA , 76:6606 (1979)). 

Suitable adenoviral vectors useful in the present invention are described, for 
example, in Kozarsky and Wilson, Curr. Opin. Genet. DeveL, 3:499-503 (1993); 

10 Rosenfeld et al., Cell , 68:143-155 (1992); Engelhardt et al., Human Genet. Ther., 
4:759-769 (1993); Yang et al., Nature Genet., 7:362-369 (1994); Wilson et al., 
Nature , 365:691-692 (1993); and U.S. Patent NO: 5,652,224, which are herein 
incorporated by reference. For example, the adenovirus vector Ad2 is useful and can 
be grown in human 293 cells. These cells contain the El region of adenovirus and 

1 5 constitutively express Ela and Elb, which complement the defective adenoviruses by 
providing the products of the genes deleted from the vector. In addition to Ad2, other 
varieties of adenovirus (e.g., Ad3, Ad5, and Ad7) are also useful in the present 
invention. 

Preferably, the adenoviruses used in the present invention are replication 
20 deficient. Replication deficient adenoviruses require the aid of a helper virus and/or 
packaging cell line to form infectious particles. The resulting virus is capable of 
infecting cells and can express a polynucleotide of interest which is operably linked to 
a promoter, but cannot replicate in most cells. Replication deficient adenoviruses 
may be deleted in one or more of all or a portion of the following genes: Ela, Elb, 
25 E3, E4, E2a, or LI through L5. 

In certain other embodiments, the cells are engineered, ex vivo or in vivo, 
using an adeno-associated virus (AAV). AAVs are naturally occurring defective 
viruses that require helper viruses to produce infectious particles (Muzyczka, Curr. 
Topics in Microbiol. Immunol., 158:97 (1992)). It is also one of the few viruses that 
30 may integrate its DNA into non-dividing cells. Vectors containing as little as 300 base 
pairs of AAV can be packaged and can integrate, but space for exogenous DNA is 
limited to about 4.5 kb. Methods for producing and using such AAVs are known in 



WO 01/23547 



PCT/US00/26337 



147 

the art. See, for example, U.S. Patent Nos. 5,139,941, 5,173,414, 5,354,678, 
5,436,146, 5,474,935, 5,478,745, and 5,589,377. 

For example, an appropriate AAV vector for use in the present invention will 
include all the sequences necessary for DNA replication, encapsidation, and host-cell 
5 integration. The polynucleotide construct containing polynucleotides of the invention 
is inserted into the AAV vector using standard cloning methods, such as those found 
in Sambrook et al., Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Press (1989). The recombinant AAV vector is then transfected into packaging cells 
which are infected with a helper virus, using any standard technique, including 

10 lipofection, electroporation, calcium phosphate precipitation, etc. Appropriate helper 
viruses include adenoviruses, cytomegaloviruses, vaccinia viruses, or herpes viruses. 
Once the packaging cells are transfected and infected, they will produce infectious 
AAV viral particles which contain the polynucleotide construct of the invention. 
These viral particles are then used to transduce eukaryotic cells, either ex vivo or in 

15 vivo. The transduced cells will contain the polynucleotide construct integrated into its 
genome, and will express the desired gene product. 

Another method of gene therapy involves operably associating heterologous . 
control regions and endogenous polynucleotide sequences (e.g. encoding the 
polypeptide sequence of interest) via homologous recombination (see, e.g., U.S. 

20 Patent NO: 5,641,670, issued June 24, 1997; International Publication NO: WO 
96/2941 1, published September 26, 1996; International Publication NO: WO 
94/12650, published August 4, 1994; Koller et al., Proc. Natl. Acad. Sci. USA, 
86:8932-8935 (1989); and Zijlstra et al., Nature, 342:435-438 (1989). This method 
involves the activation of a gene which is present in the target cells, but which is not 

25 normally expressed in the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made, using standard techniques known in the 
art, which contain the promoter with targeting sequences flanking the promoter. 
Suitable promoters are described herein. The targeting sequence is sufficiently 
complementary to an endogenous sequence to permit homologous recombination of 

30 the promoter-targeting sequence with the endogenous sequence. The targeting 
sequence will be sufficiently near the 5' end of the desired endogenous 
polynucleotide sequence so the promoter will be operably linked to the endogenous 
sequence upon homologous recombination. 
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The promoter and the targeting sequences can be amplified using PCR. 
Preferably, the amplified promoter contains distinct restriction enzyme sites on the 5' 
and y ends. Preferably, the 3' end of the first targeting sequence contains the same 
restriction enzyme site as the 5' end of the amplified promoter and the 5' end of the 
5 second targeting sequence contains the same restriction site as the 3' end of the 
amplified promoter. The amplified promoter and targeting sequences are digested 
and ligated together. 

The promoter-targeting sequence construct is delivered to the cells, either as 
naked polynucleotide, or in conjunction with transfection-facilitating agents, such as 

10 liposomes, viral sequences, viral particles, whole viruses, lipofection, precipitating 
agents, etc., described in more detail above. The P promoter-targeting sequence can 
be delivered by any method, included direct needle injection, intravenous injection, 
topical administration, catheter infusion, particle accelerators, etc. The methods are 
described in more detail below. 

15 The promoter-targeting sequence construct is taken up by cells. Homologous 

recombination between the construct and the endogenous sequence takes place, such 
that an endogenous sequence is placed under the control of the promoter. The 
promoter then drives the expression of the endogenous sequence. 

The polynucleotides encoding polypeptides of the present invention may be 

20 administered along with other polynucleotides encoding other angiongenic proteins. 
Angiogenic proteins include, but are not limited to, acidic and basic fibroblast growth 
factors, VEGF-1, VEGF-2 (VEGF-C), VEGF-3 (VEGF-B), epidermal growth factor 
alpha and beta, platelet-derived endothelial cell growth factor, platelet-derived growth 
factor, tumor necrosis factor alpha, hepatocyte growth factor, insulin like growth 

25 factor, colony stimulating factor, macrophage colony stimulating factor, 

granulocyte/macrophage colony stimulating factor, and nitric oxide synthase. 

Preferably, the polynucleotide encoding a polypeptide of the invention 
contains a secretory signal sequence that facilitates secretion of the protein. 
Typically, the signal sequence is positioned in the coding region of the polynucleotide 

30 to be expressed towards or at the 5' end of the coding region. The signal sequence 
may be homologous or heterologous to the polynucleotide of interest and may be 
homologous or heterologous to the cells to be transfected. Additionally, the signal 
sequence may be chemically synthesized using methods known in the art. 
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Any mode of administration of any of the above-described polynucleotides 
constructs can be used so long as the mode results in the expression of one or more 
molecules in an amount sufficient to provide a therapeutic effect. This includes direct 
needle injection, systemic injection, catheter infusion, biolistic injectors, particle 
5 accelerators (i.e., "gene guns"), gelfoam sponge depots, other commercially available 
depot materials, osmotic pumps (e.g., Alza minipumps), oral or suppositorial solid 
(tablet or pill) pharmaceutical formulations, and decanting or topical applications 
during surgery. For example, direct injection of naked calcium 
phosphate-precipitated plasmid into rat liver and rat spleen or a protein-coated 
10 plasmid into the portal vein has resulted in gene expression of the foreign gene in the 
rat livers. (Kaneda et al„ Science, 243:375(1989)). 

A preferred method of local administration is by direct injection. Preferably, a 
recombinant molecule of the present invention complexed with a delivery vehicle is 
administered by direct injection into or locally within the area of arteries. 
15 Administration of a composition locally within the area of arteries refers to injecting 
the composition centimeters and preferably, millimeters within arteries. 

Another method of local administration is to contact a polynucleotide 
construct of the present invention in or around a surgical wound. For example, a 
patient can undergo surgery and the polynucleotide construct can be coated on the 
20 surface of tissue inside the wound or the construct can be injected into areas of tissue 
inside the wound. 

Therapeutic compositions useful in systemic administration, include 
recombinant molecules of the present invention complexed to a targeted delivery 
vehicle of the present invention. Suitable delivery vehicles for use with systemic 
25 administration comprise liposomes comprising ligands for targeting the vehicle to a 
particular site. 

Preferred methods of systemic administration, include intravenous injection, 
aerosol, oral and percutaneous (topical) delivery. Intravenous injections can be 
performed using methods standard in the art. Aerosol delivery can also be performed 
30 using methods standard in the art (see, for example, Stribling et al., Proc. Natl. Acad. 
Sci. USA , 189:1 1277-1 1281 (1992), which is incorporated herein by reference). Oral 
delivery can be performed by complexing a polynucleotide construct of the present 
invention to a carrier capable of withstanding degradation by digestive enzymes in the 
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gut of an animal. Examples of such carriers, include plastic capsules or tablets, such 
as those known in the art. Topical delivery can be performed by mixing a 
polynucleotide construct of the present invention with a lipophilic reagent (e.g., 
DMSQ) that is capable of passing into the skin. 
5 Determining an effective amount of substance to be delivered can depend 

upon a number of factors including, for example, the chemical structure and 
biological activity of the substance, the age and weight of the animal, the precise 
condition requiring treatment and its severity, and the route of administration. The 
frequency of treatments depends upon a number of factors, such as the amount of 

10 polynucleotide constructs administered per dose, as well as the health and history of 
the subject. The precise amount, number of doses, and timing of doses will be 
determined by the attending physician or veterinarian. Therapeutic compositions of 
the present invention can be administered to any animal, preferably to mammals and 
birds. Preferred mammals include humans, dogs, cats, mice, rats, rabbits sheep, cattle, 

15 horses and pigs, with humans being particularly 

Biological Activities 

The polynucleotides or polypeptides, or agonists or antagonists of the present 
invention can be used in assays to test for one or more biological activities. If these 
20 polynucleotides and polypeptides do exhibit activity in a particular assay, it is likely 
that these molecules may be involved in the diseases associated with the biological 
activity. Thus, the polynucleotides or polypeptides, or agonists or antagonists could 
be used to treat the associated disease. 

25 Immune Activity 

Polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
present invention may be useful in treating, preventing, and/or diagnosing diseases, 
disorders, and/or conditions of the immune system, by, for example, activating or 
inhibiting the proliferation, differentiation, or mobilization (chemotaxis) of immune 
30 cells. Immune cells develop through a process called hematopoiesis, producing 

myeloid (platelets, red blood cells, neutrophils, and macrophages) and lymphoid (B 
and T lymphocytes) cells from pluripotent stem cells. The etiology of these immune 
diseases, disorders, and/or conditions may be genetic, somatic, such as cancer and 
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some autoimmune diseases, acquired (e.g., by chemotherapy or toxins), or infectious. 
Moreover, polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of 
the present invention can be used as a marker or detector of a particular immune 
system disease or disorder. 
5 Polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 

present invention may be useful in treating, preventing, and/or diagnosing diseases, 
disorders, and/or conditions of hematopoietic cells. Polynucleotides, polypeptides, 
antibodies, and/or agonists or antagonists of the present invention could be used to 
increase differentiation and proliferation of hematopoietic cells, including the 

10 pluri potent stem cells, in an effort to treat or prevent those diseases, disorders, and/or 
conditions associated with a decrease in certain (or many) types hematopoietic cells. 
Examples of immunologic deficiency syndromes include, but are not limited to: 
blood protein diseases, disorders, and/or conditions (e.g., agammaglobulinemia, 
dysgammaglobulinemia), ataxia telangiectasia, common variable immunodeficiency, 

15 Digeorge Syndrome, HIV infection, HTLV-BLV infection, leukocyte adhesion 
deficiency syndrome, lymphopenia, phagocyte bactericidal dysfunction, severe 
combined immunodeficiency (SCIDs), Wiskott-Aldrich Disorder, anemia, 
thrombocytopenia, or hemoglobinuria. 

Moreover, polynucleotides, polypeptides, antibodies, and/or agonists or 

20 antagonists of the present invention could also be used to modulate hemostatic (the 
stopping of bleeding) or thrombolytic activity (clot formation). For example, by 
increasing hemostatic or thrombolytic activity, polynucleotides or polypeptides, 
and/or agonists or antagonists of the present invention could be used to treat or 
prevent blood coagulation diseases, disorders, and/or conditions (e.g., 

25 afibrinogenemia, factor deficiencies), blood platelet diseases, disorders, and/or 
conditions (e.g., thrombocytopenia), or wounds resulting from trauma, surgery, or 
other causes. Alternatively, polynucleotides, polypeptides, antibodies, and/or agonists 
or antagonists of the present invention that can decrease hemostatic or thrombolytic 
activity could be used to inhibit or dissolve clotting. These molecules could be 

30 important in the treatment or prevention of heart attacks (infarction), strokes, or 
scarring. 

The polynucleotides, polypeptides, antibodies, and/or agonists or antagonists 
of the present invention may be useful in treating, preventing, and/or diagnosing 
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autoimmune disorders. Many autoimmune disorders result from inappropriate 
recognition of self as foreign material by immune cells. This inappropriate 
recognition results in an immune response leading to the destruction of the host tissue. 
Therefore, the administration of polynucleotides and polypeptides of the invention 
5 that can inhibit an immune response, particularly the proliferation, differentiation, or 
chemotaxis of T-cells, may be an effective therapy in preventing autoimmune 
disorders. 

Autoimmune diseases or disorders that may be treated, prevented, and/or 
diagnosed by polynucleotides, polypeptides, antibodies, and/or agonists or antagonists 

10 of the present invention include, but are not limited to, one or more of the following: 
autoimmune hemolytic anemia, autoimmune neonatal thrombocytopenia, idiopathic 
thrombocytopenia purpura, autoimmunocytopenia, hemolytic anemia, 
antiphospholipid syndrome, dermatitis, allergic encephalomyelitis, myocarditis, 
relapsing polychondritis, rheumatic heart disease, glomerulonephritis (e.g, IgA 

15 nephropathy), Multiple Sclerosis, Neuritis, Uveitis Ophthalmia, 
Polyendocrinopathies, Purpura (e.g., Henloch-Scoenlein purpura), Reiter's Disease, 
Stiff-Man Syndrome, Autoimmune Pulmonary Inflammation, Autism, Guillain-Barre 
Syndrome, insulin dependent diabetes mellitis, and autoimmune inflammatory eye, 
autoimmune thyroiditis, hypothyroidism (i.e., Hashimoto's thyroiditis, systemic lupus 

20 erythematosus, Goodpasture's syndrome, Pemphigus, Receptor autoimmunities such 
as, for example, (a) Graves' Disease, (b) Myasthenia Gravis, and (c) insulin 
resistance, autoimmune hemolytic anemia, autoimmune thrombocytopenic purpura, 
rheumatoid arthritis, scleroderma with anti-collagen antibodies, mixed connective 
tissue disease, polymyositis/dermatomyositis, pernicious anemia, idiopathic Addison's 

25 disease, infertility, glomerulonephritis such as primary glomerulonephritis and IgA 
nephropathy, bullous pemphigoid, Sjogren's syndrome, diabetes millitus, and 
adrenergic drug resistance (including adrenergic drug resistance with asthma or cystic 
fibrosis), chronic active hepatitis, primary biliary cirrhosis, other endocrine gland 
failure, vitiligo, vasculitis, post-MI, cardiotomy syndrome, urticaria, atopic dermatitis, 

30 asthma, inflammatory myopathies, and other inflammatory, granulamatous, 
degenerative, and atrophic disorders. 

Additional autoimmune disorders (that are probable) that may be treated, 
prevented, and/or diagnosed with the compositions of the invention include, but are 
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not limited to, rheumatoid arthritis (often characterized, e.g., by immune complexes in 
joints), scleroderma with anti-collagen antibodies (often characterized, e.g., by 
nucleolar and other nuclear antibodies), mixed connective tissue disease (often 
characterized, e.g., by antibodies to extractable nuclear antigens (e.g., 
5 ribonucleoprotein)), polymyositis (often characterized, e.g., by nonhistone ANA), 
pernicious anemia (often characterized, e.g., by antiparietal cell, microsomes, and 
intrinsic factor antibodies), idiopathic Addison's disease (often characterized, e.g., by 
humoral and cell-mediated adrenal cytotoxicity, infertility (often characterized, e.g., 
by antispermatozoal antibodies), glomerulonephritis (often characterized, e.g., by 

10 glomerular basement membrane antibodies or immune complexes), bullous 
pemphigoid (often characterized, e.g., by IgG and complement in basement 
membrane), Sjogren's syndrome (often characterized, e.g., by multiple tissue 
antibodies, and/or a specific nonhistone ANA (SS-B)), diabetes millitus (often 
characterized, e.g., by cell-mediated and humoral islet cell antibodies), and adrenergic 

15 drug resistance (including adrenergic drug resistance with asthma or cystic fibrosis) 
(often characterized, e.g., by beta-adrenergic receptor antibodies). 

Additional autoimmune disorders (that are possible) that may be treated, 
prevented, and/or diagnosed with the compositions of the invention include, but are 
not limited to, chronic active hepatitis (often characterized, e.g., by smooth muscle 

20 antibodies), primary biliary cirrhosis (often characterized, e.g., by mitchondrial 
antibodies), other endocrine gland failure (often characterized, e.g., by specific tissue 
antibodies in some cases), vitiligo (often characterized, e.g., by melanocyte 
antibodies), vasculitis (often characterized, e.g., by Ig and complement in vessel walls 
and/or low serum complement), post-MI (often characterized, e.g., by myocardial 

25 antibodies), cardiotomy syndrome (often characterized, e.g., by myocardial 
antibodies), urticaria (often characterized, e.g., by IgG and IgM antibodies to IgE), 
atopic dermatitis (often characterized, e.g., by IgG and IgM antibodies to IgE), asthma 
(often characterized, e.g., by IgG and IgM antibodies to IgE), and many other 
inflammatory, granulamatous, degenerative, and atrophic disorders. 

30 In a preferred embodiment, the autoimmune diseases and disorders and/or 

conditions associated with the diseases and disorders recited above are treated, 
prevented, and/or diagnosed using for example, antagonists or agonists, polypeptides 
or polynucleotides, or antibodies of the present invention. 
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In a preferred embodiment polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention could be used as an agent to boost 
immunoresponsiveness among B cell and/or T cell immunodeficient individuals. 
B cell immunodeficiencies that may be ameliorated or treated by 
5 administering the polypeptides or polynucleotides of the invention, and/or agonists 
thereof, include, but are not limited to, severe combined immunodeficiency (SCID)-X 
linked, SCID-autosomal, adenosine deaminase deficiency (ADA deficiency), X- 
linked agammaglobulinemia (XLA), Bruton's disease, congenital 
agammaglobulinemia, X-linked infantile agammaglobulinemia, acquired 

10 agammaglobulinemia, adult onset agammaglobulinemia, late-onset 

agammaglobulinemia, dysgammaglobulinemia, hypogammaglobulinemia, transient 
hypogammaglobulinemia of infancy, unspecified hypogammaglobulinemia, 
agammaglobulinemia, common variable immunodeficiency (CVI) (acquired), 
Wiskott-Aldrich Syndrome (WAS), X-linked immunodeficiency with hyper IgM, non 

15 X-linked immunodeficiency with hyper IgM, selective IgA deficiency, IgG subclass 
deficiency (with or without IgA deficiency), antibody deficiency with normal or 
elevated Igs, immunodeficiency with thymoma, Ig heavy chain deletions, kappa 
chain deficiency, B cell lymphoproliferative disorder (BLPD), selective IgM 
immunodeficiency, recessive agammaglobulinemia (Swiss type), reticular 

20 dysgenesis, neonatal neutropenia, severe congenital leukopenia, thymic 

alymophoplasia-aplasia or dysplasia with immunodeficiency, ataxia-telangiectasia, 
short limbed dwarfism, X-linked lymphoproliferative syndrome (XLP), Nezelof 
syndrome-combined immunodeficiency with Igs, purine nucleoside phosphorylase 
deficiency (PNP), MHC Class II deficiency (Bare Lymphocyte Syndrome) and 

25 severe combined immunodeficiency. 

T cell deficiencies that may be ameliorated or treated by administering the 
polypeptides or polynucleotides of the invention, and/or agonists thereof include, but 
are not limited to, for example, DiGeorge anomaly, thymic hypoplasia, third and 
fourth pharyngeal pouch syndrome, 22ql 1.2 deletion, chronic mucocutaneous 

30 candidiasis, natural killer cell deficiency (NK), idiopathic CD4+ T-lymphocytopenia, 
immunodeficiency with predominant T cell defect (unspecified), and unspecified 
immunodeficiency of cell mediated immunity. In specific embodiments, DiGeorge 
anomaly or conditions associated with DiGeorge anomaly are ameliorated or treated 
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by, for example, administering the polypeptides or polynucleotides of the invention, 
or antagonists or agonists thereof. 

Other immunodeficiencies that may be ameliorated or treated by administering 
polypeptides or polynucleotides of the invention, and/or agonists thereof, include, but 
5 are not limited to, severe combined immunodeficiency (SCID; e.g., X-linked SCID, 
autosomal SCID, and adenosine deaminase deficiency), ataxia-telangiectasia, 
Wiskott-Aldrich syndrome, short-limber dwarfism, X-linked lymphoproliferative 
syndrome (XLP), Nezelof syndrome (e.g., purine nucleoside phosphorylase 
deficiency), MHC Class II deficiency. In specific embodiments, ataxia-telangiectasia 
10 or conditions associated with ataxia-telangiectasia are ameliorated or treated by 
administering the polypeptides or polynucleotides of the invention, and/or agonists 
thereof. 

In a specific preferred embodiment, rheumatoid arthritis is treated, prevented, 
and/or diagnosed using polynucleotides, polypeptides, antibodies, and/or agonists or 

15 antagonists of the present invention. In another specific preferred embodiment, 
systemic lupus erythemosus is treated, prevented, and/or diagnosed using 
polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
present invention. In another specific preferred embodiment, idiopathic 
thrombocytopenia purpura is treated, prevented, and/or diagnosed using 

20 polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
present invention. In another specific preferred embodiment IgA nephropathy is 
treated, prevented, and/or diagnosed using polynucleotides, polypeptides, antibodies, 
and/or agonists or antagonists of the present invention. In a preferred embodiment, the 
autoimmune diseases and disorders and/or conditions associated with the diseases and 

25 disorders recited above are treated, prevented, and/or diagnosed using antibodies 
against the protein of the invention. 

Similarly, allergic reactions and conditions, such as asthma (particularly 
allergic asthma) or other respiratory problems, may also be treated, prevented, and/or 
diagnosed using polypeptides, antibodies, or polynucleotides of the invention, and/or 

30 agonists or antagonists thereof. Moreover, these molecules can be used to treat, 
prevent, and/or diagnose anaphylaxis, hypersensitivity to an antigenic molecule, or 
blood group incompatibility. 
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Moreover, inflammatory conditions may also be treated, diagnosed, and/or 
prevented with polynucleotides, polypeptides, antibodies, and/or agonists or 
antagonists of the present invention. Such inflammatory conditions include, but are 
not limited to, for example, respiratory disorders (such as, e.g., asthma and allergy); 
5 gastrointestinal disorders (such as, e.g., inflammatory bowel disease); cancers (such 
as, e.g., gastric, ovarian, lung, bladder, liver, and breast); CNS disorders (such as, e.g., 
multiple sclerosis, blood-brain barrier permeability, ischemic brain injury and/or 
stroke, traumatic brain injury, neurodegenerative disorders (such as, e.g., Parkinson's 
disease and Alzheimer's disease), AIDS-related dementia, and prion disease); 

10 cardiovascular disorders (such as, e.g., atherosclerosis, myocarditis, cardiovascular 
disease, and cardiopulmonary bypass complications); as well as many additional 
diseases, conditions, and disorders that are characterized by inflammation (such as, 
e.g., chronic hepatitis (B and C), rheumatoid arthritis, gout, trauma, septic shock, 
pancreatitis, sarcoidosis, dermatitis, renal ischemia-reperfusion injury, Grave's 

15 disease, systemic lupus erythematosis, diabetes mellitus (i.e., type 1 diabetes), and 
allogenic transplant rejection). 

In specific embodiments, polypeptides, antibodies, or polynucleotides of the 
invention, and/or agonists or antagonists thereof, are useful to treat, diagnose, and/or 
prevent transplantation rejections, graft-versus-host disease, autoimmune and 

20 inflammatory diseases (e.g., immune complex-induced vasculitis, glomerulonephritis, 
hemolytic anemia, myasthenia gravis, type II collagen-induced arthritis, experimental 
allergic and hyperacute xenograft rejection, rheumatoid arthritis, and systemic lupus 
erythematosus (SLE). Organ rejection occurs by host immune cell destruction of the 
transplanted tissue through an immune response. Similarly, an immune response is 

25 also involved in GVHD, but, in this case, the foreign transplanted immune cells 
destroy the host tissues. Polypeptides, antibodies, or polynucleotides of the invention, 
and/or agonists or antagonists thereof, that inhibit an immune response, particularly 
the activation, proliferation, differentiation, or chemotaxis of T-cells, may be an 
effective therapy in preventing organ rejection or GVHD. 

30 Similarly, polynucleotides, polypeptides, antibodies, and/or agonists or 

antagonists of the present invention may also be used to modulate and/or diagnose 
inflammation. For example, since polypeptides, antibodies, or polynucleotides of the 
invention, and/or agonists or antagonists of the invention may inhibit the activation, 
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proliferation and/or differentiation of cells involved in an inflammatory response, 
these molecules can be used to treat, diagnose, or prognose, inflammatory conditions, 
both chronic and acute conditions, including, but not limited to, inflammation 
associated with infection (e.g., septic shock, sepsis, or systemic inflammatory 
5 response syndrome (SIRS)), ischemia-reperfusion injury, endotoxin lethality, arthritis, 
complement-mediated hyperacute rejection, nephritis, cytokine or chemokine induced 
lung injury, inflammatory bowel disease, Crohn's disease, and resulting from over 
production of cytokines (e.g., TNF or IL-1.). 

Polypeptides, antibodies, polynucleotides and/or agonists or antagonists of the 

10 invention can be used to treat, detect, and/or prevent infectious agents. For example, 
by increasing the immune response, particularly increasing the proliferation activation 
and/or differentiation of B and/or T cells, infectious diseases may be treated, detected, 
and/or prevented. The immune response may be increased by either enhancing an. 
existing immune response, or by initiating a new immune response. Alternatively, 

15 polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
present invention may also directly inhibit the infectious agent (refer to section of 
application listing infectious agents, etc), without necessarily eliciting an immune 
response. 

Additional preferred embodiments of the invention include, but are not limited 
20 to, the use of polypeptides, antibodies, polynucleotides and/or agonists or antagonists 
in the following applications: 

Administration to an animal (e.g., mouse, rat, rabbit, hamster, guinea pig, pigs, 
micro-pig, chicken, camel, goat, horse, cow, sheep, dog, cat, non-human primate, and 
human, most preferably human) to boost the immune system to produce increased 
25 quantities of one or more antibodies (e.g., IgG, IgA, IgM, and IgE), to induce higher 
affinity antibody production (e.g., IgG, IgA, IgM, and IgE), and/or to increase an 
immune response. 

Administration to an animal (including, but not limited to, those listed above, 
and also including transgenic animals) incapable of producing functional endogenous 
30 antibody molecules or having an otherwise compromised endogenous immune 
system, but which is capable of producing human immunoglobulin molecules by 
means of a reconstituted or partially reconstituted immune system from another 
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animal (see, e.g., published PCT Application Nos. W098/24893, WO/9634096, 
WO/9633735, and WO/91 10741. 

A vaccine adjuvant that enhances immune responsiveness to specific antigen. 
An adjuvant to enhance tumor-specific immune responses. 
5 An adjuvant to enhance anti-viral immune responses. Anti-viral immune 

responses that may be enhanced using the compositions of the invention as an 
adjuvant, include virus and virus associated diseases or symptoms described herein or 
otherwise known in the art. In specific embodiments, the compositions of the 
invention are used as an adjuvant to enhance an immune response to a virus, disease, 

10 or symptom selected from the group consisting of: AIDS, meningitis, Dengue, EBV, 
and hepatitis (e.g., hepatitis B). In another specific embodiment, the compositions of 
the invention are used as an adjuvant to enhance an immune response to a virus, 
disease, or symptom selected from the group consisting of: HIV/AIDS, Respiratory 
syncytial virus, Dengue, Rotavirus, Japanese B encephalitis, Influenza A and B, 

15 Parainfluenza, Measles, Cytomegalovirus, Rabies, Junin, Chikungunya, Rift Valley 
fever, Herpes simplex, and yellow fever. 

An adjuvant to enhance anti-bacterial or anti-fungal immune responses. Anti- 
bacterial or anti-fungal immune responses that may be enhanced using the 
compositions of the invention as an adjuvant, include bacteria or fungus and bacteria 

20 or fungus associated diseases or symptoms described herein or otherwise known in 
the art. In specific embodiments, the compositions of the invention are used as an 
adjuvant to enhance an immune response to a bacteria or fungus, disease, or symptom 
selected from the group consisting of: tetanus, Diphtheria, botulism, and meningitis 
type B. In another specific embodiment, the compositions of the invention are used as 

25 an adjuvant to enhance an immune response to a bacteria or fungus, disease, or 
symptom selected from the group consisting of: Vibrio cholerae, Mycobacterium 
leprae, Salmonella typhi, Salmonella paratyphi, Meisseria meningitidis, 
Streptococcus pneumoniae, Group B streptococcus, Shigella spp., Enterotoxigenic 
Escherichia coli, Enterohemorrhagic E. coli y Borrelia burgdorferi, and Plasmodium 

30 (malaria). 

An adjuvant to enhance anti-parasitic immune responses. Anti-parasitic 
immune responses that may be enhanced using the compositions of the invention as 
an adjuvant, include parasite and parasite associated diseases or symptoms described 
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herein or otherwise known in the art. In specific embodiments, the compositions of 
the invention are used as an adjuvant to enhance an immune response to a parasite. In 
another specific embodiment, the compositions of the invention are used as an 
adjuvant to enhance an immune response to Plasmodium (malaria). 
5 As a stimulator of B cell responsiveness to pathogens. 

As an activator of T cells. 

As an agent that elevates the immune status of an individual prior to their 
receipt of immunosuppressive therapies. 

As an agent to induce higher affinity antibodies. 
10 As an agent to increase serum immunoglobulin concentrations. 

As an agent to accelerate recovery of immunocompromised individuals. 

As an agent to boost immunoresponsiveness among aged populations. 

As an immune system enhancer prior to, during, or after bone marrow 
transplant and/or other, transplants (e.g., allogeneic or xenogeneic organ 
15 transplantation). With respect to transplantation, compositions of the invention may 
be administered prior to, concomitant with, and/or after transplantation. In a specific 
embodiment, compositions of the invention are administered after transplantation, 
prior to the beginning of recovery of T-cell populations. In another specific 
embodiment, compositions of the invention are first administered after transplantation 
20 after the beginning of recovery of T cell populations, but prior to full recovery of B 
cell populations. 

As an agent to boost immunoresponsiveness among individuals having an 
acquired loss of B cell function. Conditions resulting in an acquired loss of B cell 
function that may be ameliorated or treated by administering the polypeptides, 

25 antibodies, polynucleotides and/or agonists or antagonists thereof, include, but are 
not limited to, HIV Infection, AIDS, bone marrow transplant, and B cell chronic 
lymphocytic leukemia (CLL). 

As an agent to boost immunoresponsiveness among individuals having a 
temporary immune deficiency. Conditions resulting in a temporary immune 

30 deficiency that may be ameliorated or treated by administering the polypeptides, 
antibodies, polynucleotides and/or agonists or antagonists thereof, include, but are 
not limited to, recovery from viral infections (e.g., influenza), conditions associated 
with malnutrition, recovery from infectious mononucleosis, or conditions associated 
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with stress, recovery from measles, recovery from blood transfusion, recovery from 
surgery. 

As a regulator of antigen presentation by monocytes, dendritic cells, and/or 
B-cells. In one embodiment, polynucleotides, polypeptides, antibodies, and/or 
5 agonists or antagonists of the present invention enhance antigen presentation or 
antagonizes antigen presentation in vitro or in vivo. Moreover, in related 
embodiments, said enhancement or antagonization of antigen presentation may be 
useful as an anti-tumor treatment or to modulate the immune system. 

As an agent to direct an individuals immune system towards development of a 
10 humoral response (i.e. TH2) as opposed to a TH1 cellular response. 

As a means to induce tumor proliferation and thus make it more susceptible to 
antineoplastic agents. For example, multiple myeloma is a slowly dividing disease 
and is thus refractory to virtually all antineoplastic regimens. If these cells were 
forced to proliferate more rapidly their susceptibility profile would likely change. 
15 As a stimulator of B cell production in pathologies such as AIDS, chronic 

lymphocyte disorder and/or Common Variable Immunodificiency. 

As a therapy for generation and/or regeneration of lymphoid tissues following 
surgery, trauma or genetic defect. 

As a gene-based therapy for genetically inherited disorders resulting in 
20 immuno-incompetence such as observed among SCID patients. 

As an antigen for the generation of antibodies to inhibit or enhance immune 
mediated responses against polypeptides of the invention. 

As a means of activating T cells. 

As a means of activating monocytes/macrophages to defend against parasitic 
25 diseases that effect monocytes such as Leshmania. 

As pretreatment of bone marrow samples prior to transplant. Such treatment 
would increase B cell representation and thus accelerate recover. 

As a means of regulating secreted cytokines that are elicited by polypeptides 
of the invention. 

30 Additionally, polypeptides or polynucleotides of the invention, and/or agonists 

thereof, may be used to treat or prevent IgE-mediated allergic reactions. Such allergic 
reactions include, but are not limited to, asthma, rhinitis, and eczema. 
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All of the above described applications as they may apply to veterinary 
medicine. 

Antagonists of the invention include, for example, binding and/or inhibitory 
antibodies, antisense nucleic acids, or ribozymes. These would be expected to reverse 
5 many of the activities of the ligand described above as well as find clinical or 
practical application as: 

A means of blocking various aspects of immune responses to foreign agents or 
self. Examples include autoimmune disorders such as lupus, and arthritis, as well as 
immunoresponsiveness to skin allergies, inflammation, bowel disease, injury and 
10 pathogens. 

A therapy for preventing the B cell proliferation and Ig secretion associated 
with autoimmune diseases such as idiopathic thrombocytopenic purpura, systemic 
lupus erythematosus and MS. 

An inhibitor of B and/or T cell migration in endothelial cells. This activity 
15 disrupts tissue architecture or cognate responses and is useful, for example in 
disrupting immune responses, and blocking sepsis. 

An inhibitor of graft versus host disease or transplant rejection. 

A therapy for B cell and/or T cell malignancies such as ALL, Hodgkins 
disease, non-Hodgkins lymphoma, Chronic lymphocyte leukemia, plasmacytomas, 
20 multiple myeloma, Burkitt's lymphoma, and EBV-transformed diseases. 

A therapy for chronic hypergammaglobulinemeia evident in such diseases as 
monoclonalgammopathy of undetermined significance (MGUS), Waldenstrom's 
disease, related idiopathic monoclonalgammopathies, and plasmacytomas. 

A therapy for decreasing cellular proliferation of Large B-cell Lymphomas. 
25 A means of decreasing the involvement of B cells and Ig associated with 

Chronic Myelogenous Leukemia. 

An immunosuppressive agent(s). 

Polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
present invention may be used to modulate IgE concentrations in vitro or in vivo. 
30 In another embodiment, administration of polypeptides, antibodies, 

polynucleotides and/or agonists or antagonists of the invention, may be used to treat 
or prevent IgE-mediated allergic reactions including, but not limited to, asthma, 
rhinitis, and eczema. 
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The agonists and antagonists may be employed in a composition with a 
pharmaceutical^ acceptable carrier, e.g., as described herein. 

The agonists or antagonists may be employed for instance to inhibit 
polypeptide chemotaxis and activation of macrophages and their precursors, and of 
5 neutrophils, basophils, B lymphocytes and some T-cell subsets, e.g., activated and 
CD8 cytotoxic T cells and natural killer cells, in certain auto-immune and chronic 
inflammatory and infective diseases. Examples of autoimmune diseases are described 
herein and include multiple sclerosis, and insulin-dependent diabetes. The 
antagonists or agonists may also be employed to treat infectious diseases including 
10 silicosis, sarcoidosis, idiopathic pulmonary fibrosis by, for example, preventing the 
recruitment and activation of mononuclear phagocytes. They may also be employed 
to treat idiopathic hyper-eosinophilic syndrome by, for example, preventing 
eosinophil production and migration. The antagonists or agonists or may also be 
employed for treating atherosclerosis, for example, by preventing monocyte 
15 infiltration in the artery wall. 

Antibodies against polypeptides of the invention may be employed to treat 

ARDS. 

Agonists and/or antagonists of the invention also have uses in stimulating 
wound and tissue repair, stimulating angiogenesis, stimulating the repair of vascular 

20 or lymphatic diseases or disorders. Additionally, agonists and antagonists of the 
invention may be used to stimulate the regeneration of mucosal surfaces. 

In a specific embodiment, polynucleotides or polypeptides, and/or agonists 
thereof are used to treat or prevent a disorder characterized by primary or acquired 
immunodeficiency, deficient serum immunoglobulin production, recurrent infections, 

25 and/or immune system dysfunction. Moreover, polynucleotides or polypeptides, 
and/or agonists thereof may be used to treat or prevent infections of the joints, bones, 
skin, and/or parotid glands, blood-borne infections (e.g., sepsis, meningitis, septic 
arthritis, and/or osteomyelitis), autoimmune diseases (e.g., those disclosed herein), 
inflammatory disorders, and malignancies, and/or any disease or disorder or condition 

30 associated with these infections, diseases, disorders and/or malignancies) including, 
but not limited to, CVID, other primary immune deficiencies, HIV disease, CLL, 
recurrent bronchitis, sinusitis, otitis media, conjunctivitis, pneumonia, hepatitis, 
meningitis, herpes zoster (e.g., severe herpes zoster), and/or Pneumocystis carnii. 
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In another embodiment, polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention are used to treat, and/or diagnose an 
individual having common variable immunodeficiency disease ("CVID"; also known 
as "acquired agammaglobulinemia" and "acquired hypogammaglobulinemia") or a 
5 subset of this disease. 

In a specific embodiment, polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention may be used to treat, diagnose, and/or 
prevent (1) cancers or neoplasms and (2) autoimmune cell or tissue-related cancers or 
neoplasms. In a preferred embodiment, polynucleotides, polypeptides, antibodies, 

10 and/or agonists or antagonists of the present invention conjugated to a toxin or a 
radioactive isotope, as described herein, may be used to treat, diagnose, and/or 
prevent acute myelogeneous leukemia. In a further preferred embodiment, 
polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
present invention conjugated to a toxin or a radioactive isotope, as described herein, 

15 may be used to treat, diagnose, and/or prevent, chronic myelogeneous leukemia, 
multiple myeloma, non-Hodgkins lymphoma, and/or Hodgkins disease. 

In another specific embodiment, polynucleotides or polypeptides, and/or 
agonists or antagonists of the invention may be used to treat, diagnose, prognose, 
and/or prevent selective IgA deficiency, myeloperoxidase deficiency, C2 deficiency, 

20 ataxia-telangiectasia, DiGeorge anomaly, common variable immunodeficiency (CVI), 
X-linked agammaglobulinemia, severe combined immunodeficiency (SCID), chronic 
granulomatous disease (CGD), and Wiskott-Aldrich syndrome. 

Examples of autoimmune disorders that can be treated or detected are described 
above and also include, but are not limited to: Addison's Disease, hemolytic anemia, 

25 antiphospholipid syndrome, rheumatoid arthritis, dermatitis, allergic 
encephalomyelitis, glomerulonephritis, Goodpasture's Syndrome, Graves' Disease, 
Multiple Sclerosis, Myasthenia Gravis, Neuritis, Ophthalmia, Bullous Pemphigoid, 
Pemphigus, Polyendocrinopathies, Purpura, Reiter's Disease, Stiff-Man Syndrome, 
Autoimmune Thyroiditis, Systemic Lupus Erythematosus, Autoimmune Pulmonary 

30 Inflammation, Guillain-Barre Syndrome, insulin dependent diabetes mellitis, and 
autoimmune inflammatory eye disease. 

In a preferred embodiment, the autoimmune diseases and disorders and/or 
conditions associated with the diseases and disorders recited above are treated, 
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prognosed, prevented, and/or diagnosed using antibodies against the polypeptide of 
the invention. 

As an agent to boost immunoresponsiveness among B cell immunodeficient 
individuals, such as, for example, an individual who has undergone a partial or 
5 complete splenectomy. 

Additionally, polynucleotides, polypeptides, and/or antagonists of the 
invention may affect apoptosis, and therefore, would be useful in treating a number of 
diseases associated with increased cell survival or the inhibition of apoptosis. For 
example, diseases associated with increased cell survival or the inhibition of apoptosis 

10 that could be treated or detected by polynucleotides, polypeptides, and/or antagonists 
of the invention, include cancers (such as follicular lymphomas, carcinomas with p53 
mutations, and hormone-dependent tumors, including, but not limited to colon cancer, 
cardiac tumors, pancreatic cancer, melanoma, retinoblastoma, glioblastoma, lung 
cancer, intestinal cancer, testicular cancer, stomach cancer, neuroblastoma, myxoma, 

15 myoma, lymphoma, endothelioma, osteoblastoma, osteoclastoma, osteosarcoma, 
chondrosarcoma, adenoma, breast cancer, prostate cancer, Kaposi's sarcoma and 
ovarian cancer); autoimmune disorders (such as, multiple sclerosis, Sjogren's 
syndrome, Hashimoto's thyroiditis, biliary cirrhosis, Behcet's disease, Crohn's 
disease, polymyositis, systemic lupus erythematosus and immune-related 

20 glomerulonephritis and rheumatoid arthritis) and viral infections (such as herpes 

viruses, pox viruses and adenoviruses), inflammation, graft v. host disease, acute graft 
rejection, and chronic graft rejection. In preferred embodiments, polynucleotides, 
polypeptides, and/or antagonists of the invention are used to inhibit growth, 
progression, and/or metastisis of cancers, in particular those listed above. 

25 Additional diseases or conditions associated with increased cell survival that 

could be treated or detected by polynucleotides, polypeptides, and/or antagonists of 
the invention, include, but are not limited to, progression, and/or metastases of 
malignancies and related disorders such as leukemia (including acute leukemias (e.g., 
acute lymphocytic leukemia, acute myelocytic leukemia (including myeloblasts, 

30 promyelocytic, myelomonocytic, monocytic, and erythroleukemia)) and chronic 
leukemias (e.g., chronic myelocytic (granulocytic) leukemia and chronic lymphocytic 
leukemia)), polycythemia vera, lymphomas (e.g., Hodgkin's disease and 
non-Hodgkin's disease), multiple myeloma, Waldenstrom's macroglobulinemia, heavy 



WO 01/23547 



PCT/US00/26337 



chain disease, and solid tumors including, but not limited to, sarcomas and 
carcinomas such as fibrosarcoma, myxosarcoma, liposarcoma, chondrosarcoma, 
osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma, 
lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma, 
5 Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic 
cancer, breast cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal 
cell carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma, 
papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary 
carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct 

10 carcinoma, choriocarcinoma, seminoma, embryonal carcinoma, Wilm's tumor, 
cervical cancer, testicular tumor, lung carcinoma, small cell lung carcinoma, bladder 
carcinoma, epithelial carcinoma, glioma, astrocytoma, medulloblastoma, 
craniopharyngioma, ependymoma, pinealoma, hemangioblastoma, acoustic neuroma, 
oligodendroglioma, menangioma, melanoma, neuroblastoma, and retinoblastoma. 

15 Diseases associated with increased apoptosis that could be treated or detected 

by polynucleotides, polypeptides, and/or antagonists of the invention, include AIDS; 
neurodegenerative disorders (such as Alzheimer's disease, Parkinson's disease, 
Amyotrophic lateral sclerosis, Retinitis pigmentosa, Cerebellar degeneration and 
brain tumor or prior associated disease); autoimmune disorders (such as, multiple 

20 sclerosis, Sjogren's syndrome, Hashimoto's thyroiditis, biliary cirrhosis, Behcet's 
disease, Crohn's disease, polymyositis, systemic lupus erythematosus and immune- 
related glomerulonephritis and rheumatoid arthritis) myelodysplastic syndromes (such 
as aplastic anemia), graft v. host disease, ischemic injury (such as that caused by 
myocardial infarction, stroke and reperfusion injury), liver injury (e.g., hepatitis 

25 related liver injury, ischemia/reperfusion injury, cholestosis (bile duct injury) and 
liver cancer); toxin-induced liver disease (such as that caused by alcohol), septic 
shock, cachexia and anorexia. 

Hyperproliferative diseases and/or disorders that could be detected and/or 
treated by polynucleotides, polypeptides, and/or antagonists of the invention, include, 

30 but are not limited to neoplasms located in the: liver, abdomen, bone, breast, digestive 
system, pancreas, peritoneum, endocrine glands (adrenal, parathyroid, pituitary, 
testicles, ovary, thymus, thyroid), eye, head and neck, nervous (central and 
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peripheral), lymphatic system, pelvic, skin, soft tissue, spleen, thoracic, and 
urogenital. 

Similarly, other hyperproliferative disorders can also be treated or detected by 
polynucleotides, polypeptides, and/or antagonists of the invention. Examples of such 
5 hyperproliferative disorders include, but are not limited to: 

hypergammaglobulinemia, lymphoproliferative disorders, paraproteinemias, purpura, 
sarcoidosis, Sezary Syndrome, Waldenstron's Macroglobulinemia, Gaucher's 
Disease, histiocytosis, and any other hyperproliferative disease, besides neoplasia, 
located in an organ system listed above. 

10 

Hyperproliferative Disorders 

A polynucleotides or polypeptides, or agonists or antagonists of the invention 
can be used to treat, prevent, and/or diagnose hyperproliferative diseases, disorders, 
and/or conditions, including neoplasms. A polynucleotides or polypeptides, or 

15 agonists or antagonists of the present invention may inhibit the proliferation of the 
disorder through direct or indirect interactions. Alternatively, a polynucleotides or 
polypeptides, or agonists or antagonists of the present invention may proliferate other 
cells which can inhibit the hyperproliferative disorder. 

For example, by increasing an immune response, particularly increasing 

20 antigenic qualities of the hyperproliferative disorder or by proliferating, 

differentiating, or mobilizing T-cells, hyperproliferative diseases, disorders, and/or 
conditions can be treated, prevented, and/or diagnosed. This immune response may 
be increased by either enhancing an existing immune response, or by initiating a new 
immune response. Alternatively, decreasing an immune response may also be a 

25 method of treating, preventing, and/or diagnosing hyperproliferative diseases, 
disorders, and/or conditions, such as a chemotherapeutic agent. 

Examples of hyperproliferative diseases, disorders, and/or conditions that can 
be treated, prevented, and/or diagnosed by polynucleotides or polypeptides, or 
agonists or antagonists of the present invention include, but are not limited to 

30 neoplasms located in the: colon, abdomen, bone, breast, digestive system, liver, 
pancreas, peritoneum, endocrine glands (adrenal, parathyroid, pituitary, testicles, 
ovary, thymus, thyroid), eye, head and neck, nervous (central and peripheral), 
lymphatic system, pelvic, skin, soft tissue, spleen, thoracic, and urogenital. 
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Similarly, other hyperproliferative diseases, disorders, and/or conditions can 
also be treated, prevented, and/or diagnosed by a polynucleotides or polypeptides, or 
agonists or antagonists of the present invention. Examples of such hyperproliferative 
diseases, disorders, and/or conditions include, but are not limited to: 
5 hypergammaglobulinemia, lymphoproliferative diseases, disorders, and/or conditions, 
paraproteinemias, purpura, sarcoidosis, Sezary Syndrome, Waldenstrom s 
Macroglobulinemia, Gaucher's Disease, histiocytosis, and any other 
hyperproliferative disease, besides neoplasia, located in an organ system listed above. 
One preferred embodiment utilizes polynucleotides of the present invention to 

10 inhibit aberrant cellular division, by gene therapy using the present invention, and/or 
protein fusions or fragments thereof. 

Thus, the present invention provides a method for treating or preventing cell 
proliferative diseases, disorders, and/or conditions by inserting into an abnormally 
proliferating cell a polynucleotide of the present invention, wherein said 

15 polynucleotide represses said expression. 

Another embodiment of the present invention provides a method of treating or 
preventing cell-proliferative diseases, disorders, and/or conditions in individuals 
comprising administration of one or more active gene copies of the present invention 
to an abnormally proliferating cell or cells. In a preferred embodiment, 

20 polynucleotides of the present invention is a DNA construct comprising a 
recombinant expression vector effective in expressing a DNA sequence encoding said 
polynucleotides. In another preferred embodiment of the present invention, the DNA 
construct encoding the poynucleotides of the present invention is inserted into cells to 
be treated utilizing a retrovirus, or more preferrably an adenoviral vector (See G J. 

25 Nabel, et. al., PNAS 1999 96: 324-326, which is hereby incorporated by reference). 
In a most preferred embodiment, the viral vector is defective and will not transform 
non-proliferating cells, only proliferating cells. Moreover, in a preferred 
embodiment, the polynucleotides of the present invention inserted into proliferating 
cells either alone, or in combination with or fused to other polynucleotides, can then 

30 be modulated via an external stimulus (i.e. magnetic, specific small molecule, 
chemical, or drug administration, etc.), which acts upon the promoter upstream of said 
polynucleotides to induce expression of the encoded protein product. As such the 
beneficial therapeutic affect of the present invention may be expressly modulated (i.e. 
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to increase, decrease, or inhibit expression of the present invention) based upon said 
external stimulus. 

Polynucleotides of the present invention may be useful in repressing 
expression of oncogenic genes or antigens. By "repressing expression of the 
5 oncogenic genes " is intended the suppression of the transcription of the gene, the 
degradation of the gene transcript (pre-message RNA), the inhibition of splicing, the 
destruction of the messenger RNA, the prevention of the post-translational 
modifications of the protein, the destruction of the protein, or the inhibition of the 
normal function of the protein. 

10 For local administration to abnormally proliferating cells, polynucleotides of 

the present invention may be administered by any method known to those of skill in 
the art including, but not limited to transfection, electroporation, microinjection of 
cells, or in vehicles such as liposomes, lipofectin, or as naked polynucleotides, or any 
other method described throughout the specification. The polynucleotide of the 

15 present invention may be delivered by known gene delivery systems such as, but not 
limited to, retroviral vectors (Gilboa, J. Virology 44:845 (1982); Hocke, Nature 
320:275 (1986); Wilson, et al., Proc. Natl. Acad. Sci. U.S.A. 85:3014), vaccinia virus 
system (Chakrabarty et al., Mol. Cell Biol. 5:3403 (1985) or other efficient DNA 
delivery systems (Yates et al., Nature 313:812 (1985)) known to those skilled in the 

20 art. These references are exemplary only and are hereby incorporated by reference. 
In order to specifically deliver or transfect cells which are abnormally proliferating 
and spare non-dividing cells, it is preferable to utilize a retrovirus, or adenoviral (as 
described in the art and elsewhere herein) delivery system known to those of skill in 
the art. Since host DNA replication is required for retroviral DNA to integrate and 

25 the retrovirus will be unable to self replicate due to the lack of the retrovirus genes 
needed for its life cycle. Utilizing such a retroviral delivery system for 
polynucleotides of the present invention will target said gene and constructs to 
abnormally proliferating cells and will spare the non-dividing normal cells. 

The polynucleotides of the present invention may be delivered directly to cell 

30 proliferative disorder/disease sites in internal organs, body cavities and the like by use 
of imaging devices used to guide an injecting needle directly to the disease site. The 
polynucleotides of the present invention may also be administered to disease sites at 
the time of surgical intervention. 
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By "cell proliferative disease" is meant any human or animal disease or 
disorder, affecting any one or any combination of organs, cavities, or body parts, 
which is characterized by single or multiple local abnormal proliferations of cells, 
groups of cells, or tissues, whether benign or malignant. 
5 Any amount of the polynucleotides of the present invention may be 

administered as long as it has a biologically inhibiting effect on the proliferation of 
the treated cells. Moreover, it is possible to administer more than one of the 
polynucleotide of the present invention simultaneously to the same site. . By 
"biologically inhibiting" is meant partial or total growth inhibition as well as 

10 decreases in the rate of proliferation or growth of the cells. The biologically 
inhibitory dose may be determined by assessing the effects of the polynucleotides of 
the present invention on target malignant or abnormally proliferating cell growth in 
tissue culture, tumor growth in animals and cell cultures, or any other method known 
to one of ordinary skill in the art. 

15 The present invention is further directed to antibody-based therapies which 

involve administering of anti-polypeptides and anti-polynucleotide antibodies to a 
mammalian, preferably human, patient for treating, preventing, and/or diagnosing one 
or more of the described diseases, disorders, and/or conditions. Methods for 
producing anti-polypeptides and anti-polynucleotide antibodies polyclonal and 

20 monoclonal antibodies are described in detail elsewhere herein. Such antibodies may 
be provided in pharmaceutically acceptable compositions as known in the art or as 
described herein. 

A summary of the ways in which the antibodies of the present invention may 
be used therapeutically includes binding polynucleotides or polypeptides of the 

25 present invention locally or systemically in the body or by direct cytotoxicity of the 
antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). Some 
of these approaches are described in more detail below. Armed with the teachings 
provided herein, one of ordinary skill in the art will know how to use the antibodies of 
the present invention for diagnostic, monitoring or therapeutic purposes without 

30 undue experimentation. 

In particular, the antibodies, fragments and derivatives of the present invention 
are useful for treating, preventing, and/or diagnosing a subject having or developing 
cell proliferative and/or differentiation diseases, disorders, and/or conditions as 
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described herein. Such treatment comprises administering a single or multiple doses 
of the antibody, or a fragment, derivative, or a conjugate thereof. 

The antibodies of this invention may be advantageously utilized in 
combination with other monoclonal or chimeric antibodies, or with lymphokines or 
5 hematopoietic growth factors, for example, which serve to increase the number or 
activity of effector cells which interact with the antibodies. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or 
neutralizing antibodies against polypeptides or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 

10 therapy of diseases, disorders, and/or conditions related to polynucleotides or 
polypeptides, including fragements thereof, of the present invention. Such antibodies, 
fragments, or regions, will preferably have an affinity for polynucleotides or 
polypeptides, including fragements thereof. Preferred binding affinities include those 
with a dissociation constant or Kd less than 5X10**M, 10*M, 5X10 7 M, 10' 7 M, 5X10" 

15 8 M, 10 8 M, 5X10* y M, 10 9 M, 5X10 ,0 M, 10 M, M, 5X10 U M, 10 n M, 5X10 ,2 M, 10 I2 M, 
5X10 ,3 M, 10 U M, 5X10" ,4 M, 10' ,4 M, 5X10 ,5 M, and 10 15 M. 

Moreover, polypeptides of the present invention are useful in inhibiting the 
angiogenesis of proliferative cells or tissues, either alone, as a protein fusion, or in 
combination with other polypeptides directly or indirectly, as described elsewhere 

20 herein. In a most preferred embodiment, said anti-angiogenesis effect may be 
achieved indirectly, for example, through the inhibition of hematopoietic, tumor- 
specific cells, such as tumor-associated macrophages (See Joseph IB, et al. J Natl 
Cancer Inst, 90(21): 1648-53 (1998), which is hereby incorporated by reference). 
Antibodies directed to polypeptides or polynucleotides of the present invention may 

25 also result in inhibition of angiogenesis directly, or indirectly (See Witte L, et al., 
Cancer Metastasis Rev. 17(2): 155-61 (1998), which is hereby incorporated by 
reference)). 

Polypeptides, including protein fusions, of the present invention, or fragments 
thereof may be useful in inhibiting proliferative cells or tissues through the induction 
30 of apoptosis. Said polypeptides may act either directly, or indirectly to induce 
apoptosis of proliferative cells and tissues, for example in the activation of a death- 
domain receptor, such as tumor necrosis factor (TNF) receptor- 1, CD95 (Fas/APO-1), 
TNF-receptor-related apoptosis-mediated protein (TRAMP) and TNF-related 



WO 01/23547 



PCT/US00/26337 



apoptosis-inducing ligand (TRAIL) receptor- 1 and -2 (See Schulze-Osthoff K, et.al., 
Eur J Biochem 254(3):439-59 (1998), which is hereby incorporated by reference). 
Moreover, in another preferred embodiment of the present invention, said 
polypeptides may induce apoptosis through other mechanisms, such as in the 
5 activation of other proteins which will activate apoptosis, or through stimulating the 
expression of said proteins, either alone or in combination with small molecule drugs 
or adjuviants, such as apoptonin, galectins, thioredoxins, antiinflammatory proteins 
(See for example, Mutat Res 400(1 -2):447-55 (1998), Med Hypotheses.50(5):423-33 
(1998), Chem Biol Interact. Apr 24;1 11-1 12:23-34 (1998), J Mol Med.76(6):402-12 
10 (1998), Int J Tissue React;20(l):3-15 (1998), which are all hereby incorporated by 
reference). 

Polypeptides, including protein fusions to, or fragments thereof, of the present 
invention are useful in inhibiting the metastasis of proliferative cells or tissues. 
Inhibition may occur as a direct result of administering polypeptides, or antibodies 

15 directed to said polypeptides as described elsewere herein, or indirectly, such as 
activating the expression of proteins known to inhibit metastasis, for example alpha 4 
integrins, (See, e.g., Curr Top Microbiol Immunol 1998;231:125-41, which is hereby 
incorporated by reference). Such thereapeutic affects of the present invention may be 
achieved either alone, or in combination with small molecule drugs or adjuvants. 

20 In another embodiment, the invention provides a method of delivering 

compositions containing the polypeptides of the invention (e.g., compositions 
containing polypeptides or polypeptide antibodes associated with heterologous 
polypeptides, heterologous nucleic acids, toxins, or prodrugs) to targeted cells 
expressing the polypeptide of the present invention. Polypeptides or polypeptide 

25 antibodes of the invention may be associated with with heterologous polypeptides, 
heterologous nucleic acids, toxins, or prodrugs via hydrophobic, hydrophilic, ionic 
and/or covalent interactions. 

Polypeptides, protein fusions to, or fragments thereof, of the present invention are 
useful in enhancing the immunogenicity and/or antigenicity of proliferating cells or 
30 tissues, either directly, such as would occur if the polypeptides of the present 
invention 'vaccinated* the immune response to respond to proliferative antigens and 
immunogens, or indirectly, such as in activating the expression of proteins known to 
enhance the immune response (e.g. chemokines), to said antigens and immunogens. 
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Cardi vascular Disorders 

Polynucleotides or polypeptides, or agonists or antagonists of the invention 
may be used to treat, prevent, and/or diagnose cardiovascular diseases, disorders, 
5 and/or conditions, including peripheral artery disease, such as limb ischemia. 

Cardiovascular diseases, disorders, and/or conditions include cardiovascular 
abnormalities, such as arterio-arterial fistula, arteriovenous fistula, cerebral 
arteriovenous malformations, congenital heart defects, pulmonary atresia, and 
Scimitar Syndrome. Congenital heart defects include aortic coarctation, cor 

10 triatriatum, coronary vessel anomalies, crisscross heart, dextrocardia, patent ductus 
arteriosus, Ebstein's anomaly, Eisenmenger complex, hypoplastic left heart syndrome, 
levocardia, tetralogy of fallot, transposition of great vessels, double outlet right 
ventricle, tricuspid atresia, persistent truncus arteriosus, and heart septal defects, such 
as aortopulmonary septal defect, endocardial cushion defects, Lutembacher's 

15 Syndrome, trilogy of Fallot, ventricular heart septal defects. 

Cardiovascular diseases, disorders, and/or conditions also include heart 
disease, such as arrhythmias, carcinoid heart disease, high cardiac output, low cardiac 
output, cardiac tamponade, endocarditis (including bacterial), heart aneurysm, cardiac 
arrest, congestive heart failure, congestive cardiomyopathy, paroxysmal dyspnea, 

20 cardiac edema, heart hypertrophy, congestive cardiomyopathy, left ventricular 
hypertrophy, right ventricular hypertrophy, post-infarction heart rupture, ventricular 
septal rupture, heart valve diseases, myocardial diseases, myocardial ischemia, 
pericardial effusion, pericarditis (including constrictive and tuberculous), 
pneumopericardium, postpericardiotomy syndrome, pulmonary heart disease, 

25 rheumatic heart disease, ventricular dysfunction, hyperemia, cardiovascular 
pregnancy complications, Scimitar Syndrome, cardiovascular syphilis, and 
cardiovascular tuberculosis. 

Arrhythmias include sinus arrhythmia, atrial fibrillation, atrial flutter, 
bradycardia, extrasystole, Adams-Stokes Syndrome, bundle-branch block, sinoatrial 

30 block, long QT syndrome, parasystole, Lown-Ganong-Levine Syndrome, Mahaim- 
type pre-excitation syndrome, Wolff-Parkinson-White syndrome, sick sinus 
syndrome, tachycardias, and ventricular fibrillation. Tachycardias include 
paroxysmal tachycardia, supraventricular tachycardia, accelerated idioventricular 
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rhythm, atrioventricular nodal reentry tachycardia, ectopic atrial tachycardia, ectopic 
junctional tachycardia, sinoatrial nodal reentry tachycardia, sinus tachycardia, 
Torsades de Pointes, and ventricular tachycardia. 

Heart valve disease include aortic valve insufficiency, aortic valve stenosis, 
5 hear murmurs, aortic valve prolapse, mitral valve prolapse, tricuspid valve prolapse, 
mitral valve insufficiency, mitral valve stenosis, pulmonary atresia, pulmonary valve 
insufficiency, pulmonary valve stenosis, tricuspid atresia, tricuspid valve 
insufficiency, and tricuspid valve stenosis. 

Myocardial diseases include alcoholic cardiomyopathy, congestive 
10 cardiomyopathy, hypertrophic cardiomyopathy, aortic subvalvular stenosis, 
pulmonary subvalvular stenosis, restrictive cardiomyopathy, Chagas cardiomyopathy, 
endocardial fibroelastosis, endomyocardial fibrosis, Kearns Syndrome, myocardial 
reperfusion injury, and myocarditis. 

Myocardial ischemias include coronary disease, such as angina pectoris, 
15 coronary aneurysm, coronary arteriosclerosis, coronary thrombosis, coronary 
vasospasm, myocardial infarction and myocardial stunning. 

Cardiovascular diseases also include vascular diseases such as aneurysms, 
angiodysplasia, angiomatosis, bacillary angiomatosis, Hippel-Lindau Disease, 
Klippel-Trenaunay- Weber Syndrome, Sturge-Weber Syndrome, angioneurotic edema, 
20 aortic diseases, Takayasu's Arteritis, aortitis, Leriche's Syndrome, arterial occlusive 
diseases, arteritis, enarteritis, polyarteritis nodosa, cerebrovascular diseases, disorders, 
and/or conditions, diabetic angiopathies, diabetic retinopathy, embolisms, thrombosis, 
erythromelalgia, hemorrhoids, hepatic veno-occlusive disease, hypertension, 
hypotension, ischemia, peripheral vascular diseases, phlebitis, pulmonary veno- 
25 occlusive disease, Raynaud's disease, CREST syndrome, retinal vein occlusion, 
Scimitar syndrome, superior vena cava syndrome, telangiectasia, atacia telangiectasia, 
hereditary hemorrhagic telangiectasia, varicocele, varicose veins, varicose ulcer, 
vasculitis, and venous insufficiency. 

Aneurysms include dissecting aneurysms, false aneurysms, infected 
30 aneurysms, ruptured aneurysms, aortic aneurysms, cerebral aneurysms, coronary 
aneurysms, heart aneurysms, and iliac aneurysms. 

Arterial occlusive diseases include arteriosclerosis, intermittent claudication, 
carotid stenosis, fibromuscular dysplasias, mesenteric vascular occlusion, Moyamoya 
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disease, renal artery obstruction, retinal artery occlusion, and thromboangiitis 
obliterans. 

Cerebrovascular diseases, disorders, and/or conditions include carotid artery 
diseases, cerebral amyloid angiopathy, cerebral aneurysm, cerebral anoxia, cerebral 
5 arteriosclerosis, cerebral arteriovenous malformation, cerebral artery diseases, 
cerebral embolism and thrombosis, carotid artery thrombosis, sinus thrombosis, 
Wallenberg's syndrome, cerebral hemorrhage, epidural hematoma, subdural 
hematoma, subaraxhnoid hemorrhage, cerebral infarction, cerebral ischemia 
(including transient), subclavian steal syndrome, periventricular leukomalacia, 
10 vascular headache, cluster headache, migraine, and vertebrobasilar insufficiency. 

Embolisms include air embolisms, amniotic fluid embolisms, cholesterol 
embolisms, blue toe syndrome, fat embolisms, pulmonary embolisms, and 
thromoboembolisms. Thrombosis include coronary thrombosis, hepatic vein 
thrombosis, retinal vein occlusion, carotid artery thrombosis, sinus thrombosis, 
15 Wallenberg's syndrome, and thrombophlebitis. 

Ischemia includes cerebral ischemia, ischemic colitis, compartment 
syndromes, anterior compartment syndrome, myocardial ischemia, reperfusion 
injuries, and peripheral limb ischemia. Vasculitis includes aortitis, arteritis, Behcet's 
Syndrome, Churg-Strauss Syndrome, mucocutaneous lymph node syndrome, 
20 thromboangiitis obliterans, hypersensitivity vasculitis, Schoenlein-Henoch purpura, 
allergic cutaneous vasculitis, and Wegener's granulomatosis. 

Polynucleotides or polypeptides, or agonists or antagonists of the invention, 
are especially effective for the treatment of critical limb ischemia and coronary 
disease. 

25 Polypeptides may be administered using any method known in the art, 

including, but not limited to, direct needle injection at the delivery site, intravenous 
injection, topical administration, catheter infusion, biolistic injectors, particle 
accelerators, gelfoam sponge depots, other commercially available depot materials, 
osmotic pumps, oral or suppositorial solid pharmaceutical formulations, decanting or 

30 topical applications during surgery, aerosol delivery. Such methods are known in the 
art. Polypeptides of the invention may be administered as part of a Therapeutic, 
described in more detail below. Methods of delivering polynucleotides of the 
invention are described in more detail herein. 
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Anti-Angiogenesis Activity 

The naturally occurring balance between endogenous stimulators and 
inhibitors of angiogenesis is one in which inhibitory influences predominate. 
5 Rastinejad et aL, Cell 56:345-355 (1989). In those rare instances in which 
neovascularization occurs under normal physiological conditions, such as wound 
healing, organ regeneration, embryonic development, and female reproductive 
processes, angiogenesis is stringently regulated and spatially and temporally 
delimited. Under conditions of pathological angiogenesis such as that characterizing 

10 solid tumor growth, these regulatory controls fail. Unregulated angiogenesis becomes 
pathologic and sustains progression of many neoplastic and non-neoplastic diseases. 
A number of serious diseases are dominated by abnormal neovascularization 
including solid tumor growth and metastases, arthritis, some types of eye diseases, 
disorders, and/or conditions, and psoriasis. See, e.g., reviews by Moses et aL, 

15 Biotech. 9:630-634 (1991); Folkman et aL, N. EngL J. Med., 335:1757-1763 (1995); 
Auerbach et aL, J. Microvasc. Res. 29:401-411 (1985); Folkman, Advances in 
Cancer Research, eds. Klein and Weinhouse, Academic Press, New York, pp. 175- 
203 (1985); Patz, Am. J. Opthalmol 94:715-743 (1982); and Folkman et aL, Science 
227:719-725 (1983). In a number of pathological conditions, the process of 

20 angiogenesis contributes to the disease state. For example, significant data have 
accumulated which suggest that the growth of solid tumors is dependent on 
angiogenesis. Folkman and Klagsbrun, Science 235:442-447 (1987). 

The present invention provides for treatment of diseases, disorders, and/or 
conditions associated with neovascularization by administration of the 

25 polynucleotides and/or polypeptides of the invention, as well as agonists or 
antagonists of the present invention. Malignant and metastatic conditions which can 
be treated with the polynucleotides and polypeptides, or agonists or antagonists of the 
invention include, but are not limited to, malignancies, solid tumors, and cancers 
described herein and otherwise known in the art (for a review of such disorders, see 

30 Fishman et aL, Medicine, 2d Ed., J. B. Lippincott Co., Philadelphia (1985)).Thus, the 
present invention provides a method of treating, preventing, and/or diagnosing an 
angiogenesis-related disease and/or disorder, comprising administering to an 
individual in need thereof a therapeutically effective amount of a polynucleotide, 
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polypeptide, antagonist and/or agonist of the invention. For example, 
polynucleotides, polypeptides, antagonists and/or agonists may be utilized in a variety 
of additional methods in order to therapeutically treator prevent a cancer or tumor. 
Cancers which may be treated, prevented, and/or diagnosed with polynucleotides, 
5 polypeptides, antagonists and/or agonists include, but are not limited to solid tumors, 
including prostate, lung, breast, ovarian, stomach, pancreas, larynx, esophagus, testes, 
liver, parotid, biliary tract, colon, rectum, cervix, uterus, endometrium, kidney, 
bladder, thyroid cancer; primary tumors and metastases; melanomas; glioblastoma; 
Kaposi's sarcoma; leiomyosarcoma; non- small cell lung cancer; colorectal cancer; 

10 advanced malignancies; and blood bom tumors such as leukemias. For example, 
polynucleotides, polypeptides, antagonists and/or agonists may be delivered topically, 
in order to treat or prevent cancers such as skin cancer, head and neck tumors, breast 
tumors, and Kaposi's sarcoma. 

Within yet other aspects, polynucleotides, polypeptides, antagonists and/or 

15 agonists may be utilized to treat superficial forms of bladder cancer by, for example, 
intravesical administration. Polynucleotides, polypeptides, antagonists and/or agonists 
may be delivered directly into the tumor, or near the tumor site, via injection or a 
catheter. Of course, as the artisan of ordinary skill will appreciate, the appropriate 
mode of administration will vary according to the cancer to be treated. Other modes 

20 of delivery are discussed herein. 

Polynucleotides, polypeptides, antagonists and/or agonists may be useful in 
treating, preventing, and/or diagnosing other diseases, disorders, and/or conditions, 
besides cancers, which involve angiogenesis. These diseases, disorders, and/or 
conditions include, but are not limited to: benign tumors, for example hemangiomas, 

25 acoustic neuromas, neurofibromas, trachomas, and pyogenic granulomas; 
artheroscleric plaques; ocular angiogenic diseases, for example, diabetic retinopathy, 
retinopathy of prematurity, macular degeneration, corneal graft rejection, neovascular 
glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, uvietis and Pterygia 
(abnormal blood vessel growth) of the eye; rheumatoid arthritis; psoriasis; delayed 

30 wound healing; endometriosis; vasculogenesis; granulations; hypertrophic scars 
(keloids); nonunion fractures; scleroderma; trachoma; vascular adhesions; myocardial 
angiogenesis; coronary collaterals; cerebral collaterals; arteriovenous malformations; 
ischemic limb angiogenesis; Osier-Webber Syndrome; plaque neovascularization; 
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telangiectasia; hemophiliac joints; angiofibroma; fibromuscular dysplasia; wound 
granulation; Crohn's disease; and atherosclerosis. 

For example, within one aspect of the present invention methods are provided 
for treating, preventing, and/or diagnosing hypertrophic scars and keloids, comprising 
5 the step of administering a polynucleotide, polypeptide, antagonist and/or agonist of 
the invention to a hypertrophic scar or keloid. 

Within one embodiment of the present invention polynucleotides, 
polypeptides, antagonists and/or agonists are directly injected into a hypertrophic scar 
or keloid, in order to prevent the progression of these lesions. This therapy is of 
10 particular value in the prophylactic treatment of conditions which are known to result 
in the development of hypertrophic scars and keloids (e.g., burns), and is preferably 
initiated after the proliferative phase has had time to progress (approximately 14 days 
after the initial injury), but before hypertrophic scar or keloid development. As noted 
above, the present invention also provides methods for treating, preventing, and/or 
15 diagnosing neovascular diseases of the eye, including for example, corneal 
neovascularization, neovascular glaucoma, proliferative diabetic retinopathy, 
retrolental fibroplasia and macular degeneration. 

Moreover, Ocular diseases, disorders, and/or conditions associated with 
neovascularization which can be treated, prevented, and/or diagnosed with the 
20 polynucleotides and polypeptides of the present invention (including agonists and/or 
antagonists) include, but are not limited to: neovascular glaucoma, diabetic 
retinopathy, retinoblastoma, retrolental fibroplasia, uveitis, retinopathy of prematurity 
macular degeneration, corneal graft neovascularization, as well as other eye 
inflammatory diseases, ocular tumors and diseases associated with choroidal or iris 
25 neovascularization. See, e.g., reviews by Waltman et aL, Am. J. Ophthal. 85:704-710 
(1978) and Gartner et ai, Surv. Ophthal. 22:291-312 (1978). 

Thus, within one aspect of the present invention methods are provided for 
treating or preventing neovascular diseases of the eye such as corneal 
neovascularization (including corneal graft neovascularization), comprising the step 
30 of administering to a patient a therapeutically effective amount of a compound (as 
described above) to the cornea, such that the formation of blood vessels is inhibited. 
Briefly, the cornea is a tissue which normally lacks blood vessels. In certain 
pathological conditions however, capillaries may extend into the cornea from the 
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pericorneal vascular plexus of the limbus. When the cornea becomes vascularized, it 
also becomes clouded, resulting in a decline in the patient's visual acuity. Visual loss 
may become complete if the cornea completely opacitates. A wide variety of 
diseases, disorders, and/or conditions can result in corneal neovascularization, 
5 including for example, corneal infections (e.g., trachoma, herpes simplex keratitis, 
leishmaniasis and onchocerciasis), immunological processes (e.g., graft rejection and 
Stevens-Johnson's syndrome), alkali burns, trauma, inflammation (of any cause), 
toxic and nutritional deficiency states, and as a complication of wearing contact 
lenses. 

10 Within particularly preferred embodiments of the invention, may be prepared 

for topical administration in saline (combined with any of the preservatives and 
antimicrobial agents commonly used in ocular preparations), and administered in 
eyedrop form. The solution or suspension may be prepared in its pure form and 
administered several times daily. Alternatively, anti-angiogenic compositions, 

15 prepared as described above, may also be administered directly to the cornea. Within 
preferred embodiments, the anti-angiogenic composition is prepared with a muco- 
adhesive polymer which binds to cornea. Within further embodiments, the anti- 
angiogenic factors or anti-angiogenic compositions may be utilized as an adjunct to 
conventional steroid therapy. Topical therapy may also be useful prophylactically in 

20 corneal lesions which are known to have a high probability of inducing an angiogenic 
response (such as chemical burns). In these instances the treatment, likely in 
combination with steroids, may be instituted immediately to help prevent subsequent 
complications. 

Within other embodiments, the compounds described above may be injected 
25 directly into the corneal stroma by an ophthalmologist under microscopic guidance. 
The preferred site of injection may vary with the morphology of the individual lesion, 
but the goal of the administration would be to place the composition at the advancing 
front of the vasculature (i.e., interspersed between the blood vessels and the normal 
cornea). In most cases this would involve perilimbic corneal injection to "protect" the 
30 comea from the advancing blood vessels. This method may also be utilized shortly 
after a corneal insult in order to prophylactically prevent corneal neovascularization. 
In this situation the material could be injected in the perilimbic cornea interspersed 
between the corneal lesion and its undesired potential limbic blood supply. Such 
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methods may also be utilized in a similar fashion to prevent capillary invasion of 
transplanted corneas. In a sustained-release form injections might only be required 2- 
3 times per year. A steroid could also be added to the injection solution to reduce 
inflammation resulting from the injection itself. 
5 Within another aspect of the present invention, methods are provided for 

treating or preventing neovascular glaucoma, comprising the step of administering to 
a patient a therapeutically effective amount of a polynucleotide, polypeptide, 
antagonist and/or agonist to the eye, such that the formation of blood vessels is 
inhibited. In one embodiment, the compound may be administered topically to the 

10 eye in order to treat or prevent early forms of neovascular glaucoma. Within other 
embodiments, the compound may be implanted by injection into the region of the 
anterior chamber angle. Within other embodiments, the compound may also be 
placed in any location such that the compound is continuously released into the 
aqueous humor. Within another aspect of the present invention, methods are provided 

15 for treating or preventing proliferative diabetic retinopathy, comprising the step of 
administering to a patient a therapeutically effective amount of a polynucleotide, 
polypeptide, antagonist and/or agonist to the eyes, such that the formation of blood 
vessels is inhibited. 

Within particularly preferred embodiments of the invention, proliferative 
20 diabetic retinopathy may be treated by injection into the aqueous humor or the 
vitreous, in order to increase the local concentration of the polynucleotide, 
polypeptide, antagonist and/or agonist in the retina. Preferably, this treatment should 
be initiated prior to the acquisition of severe disease requiring photocoagulation. 

Within another aspect of the present invention, methods are provided for 
25 treating or preventing retrolental fibroplasia, comprising the step of administering to a 
patient a therapeutically effective amount of a polynucleotide, polypeptide, antagonist 
and/or agonist to the eye, such that the formation of blood vessels is inhibited. The 
compound may be administered topically, via intravitreous injection and/or via 
intraocular implants. 

30 Additionally, diseases, disorders, and/or conditions which can be treated, 

prevented, and/or diagnosed with the polynucleotides, polypeptides, agonists and/or 
agonists include, but are not limited to, hemangioma, arthritis, psoriasis, 
angiofibroma, atherosclerotic plaques, delayed wound healing, granulations, 
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hemophilic joints, hypertrophic scars, nonunion fractures, Osier-Weber syndrome, 
pyogenic granuloma, scleroderma, trachoma, and vascular adhesions. 

Moreover, diseases, disorders, and/or conditions and/or states, which can be 
treated, prevented, and/or diagnosed with the the polynucleotides, polypeptides, 
5 agonists and/or agonists include, but are not limited to, solid tumors, blood born 
tumors such as leukemias, tumor metastasis, Kaposi's sarcoma, benign tumors, for 
example hemangiomas, acoustic neuromas, neurofibromas, trachomas, and pyogenic 
granulomas, rheumatoid arthritis, psoriasis, ocular angiogenic diseases, for example, 
diabetic retinopathy, retinopathy of prematurity, macular degeneration, corneal graft 

10 rejection, neovascular glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, and 
uvietis, delayed wound healing, endometriosis, vascluogenesis, granulations, 
hypertrophic scars (keloids), nonunion fractures, scleroderma, trachoma, vascular 
adhesions, myocardial angiogenesis, coronary collaterals, cerebral collaterals, 
arteriovenous malformations, ischemic limb angiogenesis, Osier-Webber Syndrome, 

15 plaque neovascularization, telangiectasia, hemophiliac joints, angiofibroma 
fibromuscular dysplasia, wound granulation, Crohn's disease, atherosclerosis, birth 
control agent by preventing vascularization required for embryo implantation 
controlling menstruation, diseases that have angiogenesis as a pathologic consequence 
such as cat scratch disease (Rochele minalia quintosa), ulcers (Helicobacter pylori), 

20 Bartonellosis and bacillary angiomatosis. 

In one aspect of the birth control method, an amount of the compound 
sufficient to block embryo implantation is administered before or after intercourse and 
fertilization have occurred, thus providing an effective method of birth control, 
possibly a "morning after" method. Polynucleotides, polypeptides, agonists and/or 

25 agonists may also be used in controlling menstruation or administered as either a 
peritoneal lavage fluid or for peritoneal implantation in the treatment of 
endometriosis. 

Polynucleotides, polypeptides, agonists and/or agonists of the present 
invention may be incorporated into surgical sutures in order to prevent stitch 
30 granulomas. 

Polynucleotides, polypeptides, agonists and/or agonists may be utilized in a 
wide variety of surgical procedures. For example, within one aspect of the present 
invention a compositions (in the form of, for example, a spray or film) may be utilized 
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to coat or spray an area prior to removal of a tumor, in order to isolate normal 
surrounding tissues from malignant tissue, and/or to prevent the spread of disease to 
surrounding tissues. Within other aspects of the present invention, compositions (e.g., 
in the form of a spray) may be delivered via endoscopic procedures in order to coat 
5 tumors, or inhibit angiogenesis in a desired locale. Within yet other aspects of the 
present invention, surgical meshes which have been coated with ami- angiogenic 
compositions of the present invention may be utilized in any procedure wherein a 
surgical mesh might be utilized. For example, within one embodiment of the 
invention a surgical mesh laden with an anti-angiogenic composition may be utilized 
10 during abdominal cancer resection surgery (e.g., subsequent to colon resection) in 
order to provide support to the structure, and to release an amount of the anti- 
angiogenic factor. 

Within further aspects of the present invention, methods are provided for 
treating tumor excision sites, comprising administering a polynucleotide, polypeptide, 

15 agonist and/or agonist to the resection margins of a tumor subsequent to excision, 
such that the local recurrence of cancer and the formation of new blood vessels at the 
site is inhibited. Within one embodiment of the invention, the anti-angiogenic 
compound is administered directly to the tumor excision site (e.g., applied by 
swabbing, brushing or otherwise coating the resection margins of the tumor with the 

20 anti-angiogenic compound). Alternatively, the anti-angiogenic compounds may be 
incorporated into known surgical pastes prior to administration. Within particularly 
preferred embodiments of the invention, the anti-angiogenic compounds are applied 
after hepatic resections for malignancy, and after neurosurgical operations. 

Within one aspect of the present invention, polynucleotides, polypeptides, 

25 agonists and/or agonists may be administered to the resection margin of a wide 
variety of tumors, including for example, breast, colon, brain and hepatic tumors. For 
example, within one embodiment of the invention, anti-angiogenic compounds may 
be administered to the site of a neurological tumor subsequent to excision, such that 
the formation of new blood vessels at the site are inhibited. 

30 The polynucleotides, polypeptides, agonists and/or agonists of the present 

invention may also be administered along with other anti-angiogenic factors. 
Representative examples of other anti-angiogenic factors include: Anti-Invasive 
Factor, retinoic acid and derivatives thereof, paclitaxel, Suramin, Tissue Inhibitor of 
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Metalloproteinase-1, Tissue Inhibitor of Metalloproteinase-2, Plasminogen Activator 
Inhibitor- 1, Plasminogen Activator Inhibitor-2, and various forms of the lighter "d 
group" transition metals. 

Lighter "d group" transition metals include, for example, vanadium, 
5 molybdenum, tungsten, titanium, niobium, and tantalum species. Such transition 
metal species may form transition metal complexes. Suitable complexes of the 
above-mentioned transition metal species include oxo transition metal complexes. 

Representative examples of vanadium complexes include oxo vanadium 
complexes such as vanadate and vanadyl complexes. Suitable vanadate complexes 

10 include metavanadate and ortho vanadate complexes such as, for example, ammonium 
metavanadate, sodium metavanadate, and sodium orthovanadate. Suitable vanadyl 
complexes include, for example, vanadyl acetylacetonate and vanadyl sulfate 
including vanadyl sulfate hydrates such as vanadyl sulfate mono- and trihydrates. 

Representative examples of tungsten and molybdenum complexes also include 

15 oxo complexes. Suitable oxo tungsten complexes include tungstate and tungsten 
oxide complexes. Suitable tungstate complexes include ammonium tungstate, 
calcium tungstate, sodium tungstate dihydrate, and tungstic acid. Suitable tungsten 
oxides include tungsten (IV) oxide and tungsten (VI) oxide. Suitable oxo 
molybdenum complexes include molybdate, molybdenum oxide, and molybdenyl 

20 complexes. Suitable molybdate complexes include ammonium molybdate and it's 
hydrates, sodium molybdate and its hydrates, and potassium molybdate and its 
hydrates. Suitable molybdenum oxides include molybdenum (VI) oxide, molybdenum 
(VI) oxide, and molybdic acid. Suitable molybdenyl complexes include, for example, 
molybdenyl acetylacetonate. Other suitable tungsten and molybdenum complexes 

25 include hydroxo derivatives derived from, for example, glycerol, tartaric acid, and 
sugars. 

A wide variety of other anti-angiogenic factors may also be utilized within the 
context of the present invention. Representative examples include platelet factor 4; 
protamine sulphate; sulphated chitin derivatives (prepared from queen crab shells), 
30 (Murata et ah, Cancer Res. 5 1 :22-26, 1991); Sulphated Polysaccharide Peptidoglycan 
Complex (SP- PG) (the function of this compound may be enhanced by the presence 
of steroids such as estrogen, and tamoxifen citrate); Staurosporine; modulators of 
matrix metabolism, including for example, proline analogs, cishydroxyproline, d,L- 
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3,4-dehydroproline, Thiaproline, alpha,alpha-dipyridyl, aminopropionitrile fumarate; 
4-propyl-5-(4-pyridinyl)-2(3H)-oxazolone; Methotrexate; Mitoxantrone; Heparin; 
Interferons; 2 Macroglobulin-serum; ChIMP-3 (Pavloff et al., J. Bio. Chem. 
267:17321-17326, 1992); Chymostatin (Tomkinson et al., Biochem J. 286:475-480, 
5 1992); Cyclodextrin Tetradecasulfate; Eponemycin; Camptothecin; Fumagillin 
(Ingber et al., Nature 348:555-557, 1990); Gold Sodium Thiomalate ("GST"; 
Matsubara and Ziff, J. Clin. Invest. 79:1440-1446, 1987); anticollagenase-serum; 
alpha2-antiplasmin (Holmes et al., J. Biol. Chem. 262(4): 1659- 1664, 1987); 
Bisantrene (National Cancer Institute); Lobenzarit disodium (N-(2)-carboxyphenyl-4- 
10 chloroanthronilic acid disodium or "CCA"; Takeuchi et al., Agents Actions 36:312- 
316, 1992); Thalidomide; Angostatic steroid; AGM-1470; carboxynaminolmidazole; 
and metalloproteinase inhibitors such as BB94. 

Diseases at the Cellular Level 

15 Diseases associated with increased cell survival or the inhibition of apoptosis 

that could be treated, prevented, and/or diagnosed by the polynucleotides or 
polypeptides and/or antagonists or agonists of the invention, include cancers (such as 
follicular lymphomas, carcinomas with p53 mutations, and hormone-dependent 
tumors, including, but not limited to colon cancer, cardiac tumors, pancreatic cancer, 

20 melanoma, retinoblastoma, glioblastoma, lung cancer, intestinal cancer, testicular 
cancer, stomach cancer, neuroblastoma, myxoma, myoma, lymphoma, endothelioma, 
osteoblastoma, osteoclastoma, osteosarcoma, chondrosarcoma, adenoma, breast 
cancer, prostate cancer, Kaposi's sarcoma and ovarian cancer); autoimmune diseases, 
disorders, and/or conditions (such as, multiple sclerosis, Sjogren's syndrome, 

25 Hashimoto's thyroiditis, biliary cirrhosis, Behcet's disease, Crohn's disease, 
polymyositis, systemic lupus erythematosus and immune-related glomerulonephritis 
and rheumatoid arthritis) and viral infections (such as herpes viruses, pox viruses and 
adenoviruses), inflammation, graft v. host disease, acute graft rejection, and chronic 
graft rejection. In preferred embodiments, the polynucleotides or polypeptides, and/or 

30 agonists or antagonists of the invention are used to inhibit growth, progression, and/or 
metasis of cancers, in particular those listed above. 

Additional diseases or conditions associated with increased cell survival that 
could be treated, prevented or diagnosed by the polynucleotides or polypeptides, or 
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agonists or antagonists of the invention, include, but are not limited to, progression, 
and/or metastases of malignancies and related disorders such as leukemia (including 
acute leukemias (e.g., acute lymphocytic leukemia, acute myelocytic leukemia 
(including myeloblasts, promyelocyte, myelomonocytic, monocytic, and 
5 erythroleukemia)) and chronic leukemias (e.g., chronic myelocytic (granulocytic) 
leukemia and chronic lymphocytic leukemia)), polycythemia vera, lymphomas (e.g., 
Hodgkin's disease and non-Hodgkin's disease), multiple myeloma, Waldenstrom's 
macroglobulinemia, heavy chain disease, and solid tumors including, but not limited 
to, sarcomas and carcinomas such as fibrosarcoma, myxosarcoma, liposarcoma, 

10 chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma, 
lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma, 
Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic 
cancer, breast cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal 
cell carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma, 

15 papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary 
carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct 
carcinoma, choriocarcinoma, seminoma, embryonal carcinoma, Wilm's tumor, 
cervical cancer, testicular tumor, lung carcinoma, small cell lung carcinoma, bladder 
carcinoma, epithelial carcinoma, glioma, astrocytoma, medulloblastoma, 

20 craniopharyngioma, ependymoma, pinealoma, hemangioblastoma, acoustic neuroma, 
oligodendroglioma, menangioma, melanoma, neuroblastoma, and retinoblastoma. 

Diseases associated with increased apoptosis that could be treated, prevented, 
and/or diagnosed by the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, include AIDS; neurodegenerative diseases, disorders, 

25 and/or conditions (such as Alzheimer's disease, Parkinson's disease, Amyotrophic 
lateral sclerosis, Retinitis pigmentosa, Cerebellar degeneration and brain tumor or 
prior associated disease); autoimmune diseases, disorders, and/or conditions (such as, 
multiple sclerosis, Sjogren's syndrome, Hashimoto's thyroiditis, biliary cirrhosis, 
Behcet's disease, Crohn's disease, polymyositis, systemic lupus erythematosus and 

30 immune-related glomerulonephritis and rheumatoid arthritis) myelodysplastic 
syndromes (such as aplastic anemia), graft v. host disease, ischemic injury (such as 
that caused by myocardial infarction, stroke and reperfusion injury), liver injury (e.g., 
hepatitis related liver injury, ischemia/reperfusion injury, cholestosis (bile duct injury) 
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and liver cancer); toxin-induced liver disease (such as that caused by alcohol), septic 
shock, cachexia and anorexia. 

Wound Healing and Epithelial Cell Proliferation 

5 In accordance with yet a further aspect of the present invention, there is 

provided a process for utilizing the polynucleotides or polypeptides, and/or agonists 
or antagonists of the invention, for therapeutic purposes, for example, to stimulate 
epithelial cell proliferation and basal keratinocytes for the purpose of wound healing, 
and to stimulate hair follicle production and healing of dermal wounds. 

10 Polynucleotides or polypeptides, as well as agonists or antagonists of the invention, 
may be clinically useful in stimulating wound healing including surgical wounds, 
excisional wounds, deep wounds involving damage of the dermis and epidermis, eye 
tissue wounds, dental tissue wounds, oral cavity wounds, diabetic ulcers, dermal 
ulcers, cubitus ulcers, arterial ulcers, venous stasis ulcers, burns resulting from heat 

15 exposure or chemicals, and other abnormal wound healing conditions such as uremia, 
malnutrition, vitamin deficiencies and complications associted with systemic 
treatment with steroids, radiation therapy and antineoplastic drugs and 
antimetabolites. Polynucleotides or polypeptides, and/or agonists or antagonists of 
the invention, could be used to promote dermal reestablishment subsequent to dermal 

20 loss 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could be used to increase the adherence of skin grafts to a wound bed and 
to stimulate re-epithelialization from the wound bed. The following are a non- 
exhaustive list of grafts that polynucleotides or polypeptides, agonists or antagonists 

25 of the invention, could be used to increase adherence to a wound bed: autografts, 
artificial skin, allografts, autodermic graft, autoepdermic grafts, avacular grafts, Blair- 
Brown grafts, bone graft, brephoplastic grafts, cutis graft, delayed graft, dermic graft, 
epidermic graft, fascia graft, full thickness graft, heterologous graft, xenograft, 
homologous graft, hyperplastic graft, lamellar graft, mesh graft, mucosal graft, Ollier- 

30 Thiersch graft, omenpal graft, patch graft, pedicle graft, penetrating graft, split skin 
graft, thick split graft. The polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, can be used to promote skin strength and to improve the 
appearance of aged skin. 
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It is believed that the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, will also produce changes in hepatocyte proliferation, 
and epithelial cell proliferation in the lung, breast, pancreas, stomach, small intesting, 
and large intestine. The polynucleotides or polypeptides, and/or agonists or 
5 antagonists of the invention, could promote proliferation of epithelial cells such as 
sebocytes, hair follicles, hepatocytes, type II pneumocytes, mucin-producing goblet 
cells, and other epithelial cells and their progenitors contained within the skin, lung, 
liver, and gastrointestinal tract. The polynucleotides or polypeptides, and/or agonists 
or antagonists of the invention, may promote proliferation of endothelial cells, 

10 keratinocytes, and basal keratinocytes. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could also be used to reduce the side effects of gut toxicity that result from 
radiation, chemotherapy treatments or viral infections. The polynucleotides or 
polypeptides, and/or agonists or antagonists of the invention, may have a 

15 cytoprotective effect on the small intestine mucosa. The polynucleotides or 
polypeptides, and/or agonists or antagonists of the invention, may also stimulate 
healing of mucositis (mouth ulcers) that result from chemotherapy and viral 
infections. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
20 invention, could further be used in full regeneration of skin in full and partial 
thickness skin defects, including burns, (i.e., repopulation of hair follicles, sweat 
glands, and sebaceous glands), treatment of other skin defects such as psoriasis. The 
polynucleotides or polypeptides, and/or agonists or antagonists of the invention, could 
be used to treat epidermolysis bullosa, a defect in adherence of the epidermis to the 
25 underlying dermis which results in frequent, open and painful blisters by accelerating 
reepithelialization of these lesions. The polynucleotides or polypeptides, and/or 
agonists or antagonists of the invention, could also be used to treat gastric and 
doudenal ulcers and help heal by scar formation of the mucosal lining and 
regeneration of glandular mucosa and duodenal mucosal lining more rapidly. 
30 Inflamamatory bowel diseases, such as Crohn's disease and ulcerative colitis, are 
diseases which result in destruction of the mucosal surface of the small or large 
intestine, respectively. Thus, the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, could be used to promote the resurfacing of the mucosal 
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surface to aid more rapid healing and to prevent progression of inflammatory bowel 
disease. Treatment with the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, is expected to have a significant effect on the production 
of mucus throughout the gastrointestinal tract and could be used to protect the 
5 intestinal mucosa from injurious substances that are ingested or following surgery. 
The polynucleotides or polypeptides, and/or agonists or antagonists of the invention, 
could be used to treat diseases associate with the under expression of the 
polynucleotides of the invention. 

Moreover, the polynucleotides or polypeptides, and/or agonists or antagonists of 

10 the invention, could be used to prevent and heal damage to the lungs due to various 
pathological states. A growth factor such as the polynucleotides or polypeptides, 
and/or agonists or antagonists of the invention, which could stimulate proliferation* 
and differentiation and promote the repair of alveoli and brochiolar epithelium to 
prevent or treat acute or chronic lung damage. For example, emphysema, which 

15 results in the progressive loss of aveoli, and inhalation injuries, i.e., resulting from 
smoke inhalation and burns, that cause necrosis of the bronchiolar epithelium and 
alveoli could be effectively treated, prevented, and/or diagnosed using the 
polynucleotides or polypeptides, and/or agonists or antagonists of the invention. 
Also, the polynucleotides or polypeptides, and/or agonists or antagonists of the 

20 invention, could be used to stimulate the proliferation of and differentiation of type II 
pneumocytes, which may help treat or prevent disease such as hyaline membrane 
diseases, such as infant respiratory distress syndrome and bronchopulmonary 
displasia, in premature infants. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 

25 invention, could stimulate the proliferation and differentiation of hepatocytes and, 
thus, could be used to alleviate or treat liver diseases and pathologies such as 
fulminant liver failure caused by cirrhosis, liver damage caused by viral hepatitis and 
toxic substances (i.e., acetaminophen, carbon tetraholoride and other hepatotoxins 
known in the art). 

30 In addition, the polynucleotides or polypeptides, and/or agonists or antagonists 

of the invention, could be used treat or prevent the onset of diabetes mellitus. In 
patients with newly diagnosed Types I and II diabetes, where some islet cell function 
remains, the polynucleotides or polypeptides, and/or agonists or antagonists of the 
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invention, could be used to maintain the islet function so as to alleviate, delay or 
prevent permanent manifestation of the disease. Also, the polynucleotides or 
polypeptides, and/or agonists or antagonists of the invention, could be used as an 
auxiliary in islet cell transplantation to improve or promote islet cell function. 

5 

Neurological Diseases 

Nervous system diseases, disorders, and/or conditions, which can be treated, 
prevented, and/or diagnosed with the compositions of the invention (e.g., 

10 polypeptides, polynucleotides, and/or agonists or antagonists), include, but are not 
limited to, nervous system injuries, and diseases, disorders, and/or conditions which 
result in either a disconnection of axons, a diminution or degeneration of neurons, or 
demyelination. Nervous system lesions which may be treated, prevented, and/or 
diagnosed in a patient (including human and non-human mammalian patients) 

15 according to the invention, include but are not limited to, the following lesions of 
either the central (including spinal cord, brain) or peripheral nervous systems: (1) 
ischemic lesions, in which a lack of oxygen in a portion of the nervous system results 
in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 
infarction or ischemia; (2) traumatic lesions, including lesions caused by physical 

20 injury or associated with surgery, for example, lesions which sever a portion of the 
nervous system, or compression injuries; (3) malignant lesions, in which a portion of 
the nervous system is destroyed or injured by malignant tissue which is either a 
nervous system associated malignancy or a malignancy derived from non-nervous 
system tissue; (4) infectious lesions, in which a portion of the nervous system is 

25 destroyed or injured as a result of infection, for example, by an abscess or associated 
with infection by human immunodeficiency virus, heipes zoster, or herpes simplex 
virus or with Lyme disease, tuberculosis, syphilis; (5) degenerative lesions, in which 
a portion of the nervous system is destroyed or injured as a result of a degenerative 
process including but not limited to degeneration associated with Parkinson's disease, 

30 Alzheimer's disease, Huntington's chorea, or amyotrophic lateral sclerosis (ALS); (6) 
lesions associated with nutritional diseases, disorders, and/or conditions, in which a 
portion of the nervous system is destroyed or injured by a nutritional disorder or 
disorder of metabolism including but not limited to, vitamin B12 deficiency, folic 
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acid deficiency, Wernicke disease, tobacco-alcohol amblyopia, Marchiafava-Bignami 
disease (primary degeneration of the corpus callosum), and alcoholic cerebellar 
degeneration; (7) neurological lesions associated with systemic diseases including, 
but not limited to, diabetes (diabetic neuropathy, Bell's palsy), systemic lupus 
5 erythematosus, carcinoma, or sarcoidosis; (8) lesions caused by toxic substances 
including alcohol, lead, or particular neurotoxins; and (9) demyelinated lesions in 
which a portion of the nervous system is destroyed or injured by a demyelinating 
disease including, but not limited to, multiple sclerosis, human immunodeficiency 
virus-associated myelopathy, transverse myelopathy or various etiologies, progressive 

10 multifocal leukoencephalopathy, and central pontine myelinolysis. 

In a preferred embodiment, the polypeptides, polynucleotides, or agonists or 
antagonists of the invention are used to protect neural cells from the damaging effects 
of cerebral hypoxia. According to this embodiment, the compositions of the 
invention are used to treat, prevent, and/or diagnose neural cell injury associated with 

15 cerebral hypoxia. In one aspect of this embodiment, the polypeptides, 
polynucleotides, or agonists or antagonists of the invention are used to treat, prevent, 
and/or diagnose neural cell injury associated with cerebral ischemia. In another 
aspect of this embodiment, the polypeptides, polynucleotides, or agonists or 
antagonists of the invention are used to treat, prevent, and/or diagnose neural cell 

20 injury associated with cerebral infarction. In another aspect of this embodiment, the 
polypeptides, polynucleotides, or agonists or antagonists of the invention are used to 
treat, prevent, and/or diagnose or prevent neural cell injury associated with a stroke. 
In a further aspect of this embodiment, the polypeptides, polynucleotides, or agonists 
or antagonists of the invention are used to treat, prevent, and/or diagnose neural cell 

25 injury associated with a heart attack. 

The compositions of the invention which are useful for treating or preventing 
a nervous system disorder may be selected by testing for biological activity in 
promoting the survival or differentiation of neurons. For example, and not by way of 
limitation, compositions of the invention which elicit any of the following effects may 

30 be useful according to the invention: (1) increased survival time of neurons in culture; 
(2) increased sprouting of neurons in culture or in vivo; (3) increased production of a 
neuron-associated molecule in culture or in vivo, e.g., choline acetyltransferase or 
acetylcholinesterase with respect to motor neurons; or (4) decreased symptoms of 
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neuron dysfunction in vivo. Such effects may be measured by any method known in 
the art. In preferred, non-limiting embodiments, increased survival of neurons may 
routinely be measured using a method set forth herein or otherwise known in the art, 
such as, for example, the method set forth in Arakawa et al. (J. Neurosci. 
5 10:3507-3515 (1990)); increased sprouting of neurons may be detected by methods 
known in the art, such as, for example, the methods set forth in Pestronk et al. (Exp. 
Neurol. 70:65-82 (1980)) or Brown et al. (Ann. Rev. Neurosci. 4:17-42 (1981)); 
increased production of neuron-associated molecules may be measured by bioassay, 
enzymatic assay, antibody binding, Northern blot assay, etc., using techniques known 
10 in the art and depending on the molecule to be measured; and motor neuron 
dysfunction may be measured by assessing the physical manifestation of motor 
neuron disorder, e.g., weakness, motor neuron conduction velocity, or functional 
disability. 

In specific embodiments, motor neuron diseases, disorders, and/or conditions 

15 that may be treated, prevented, and/or diagnosed according to the invention include, 
but are not limited to, diseases, disorders, and/or conditions such as infarction, 
infection, exposure to toxin, trauma, surgical damage, degenerative disease or 
malignancy that may affect motor neurons as well as other components of the nervous 
system, as well as diseases, disorders, and/or conditions that selectively affect neurons 

20 such as amyotrophic lateral sclerosis, and including, but not limited to, progressive 
spinal muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile 
and juvenile muscular atrophy, progressive bulbar paralysis of childhood (Fazio- 
Londe syndrome), poliomyelitis and the post polio syndrome, and Hereditary 
Motorsensory Neuropathy (Charcot-Marie-Tooth Disease). 

25 Further, polypeptides or polynucleotides of the invention may play a role in 

neuronal survival; synapse formation; conductance; neural differentiation, etc. Thus, 
compositions of the invention (including polynucleotides, polypeptides, and agonists 
or antagonists) may be used to diagnose and/or treat or prevent diseases or disorders 
associated with these roles, including, but not limited to, learning and/or cognition 

30 disorders. The compositions of the invention may also be useful in the treatment or 
prevention of neurodegenerative disease states and/or behavioural disorders. Such 
neurodegenerative disease states and/or behavioral disorders include, but are not 
limited to, Alzheimers Disease, Parkinsons Disease, Huntingtons Disease, Tourette 
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Syndrome, schizophrenia, mania, dementia, paranoia, obsessive compulsive disorder, 
panic disorder, learning disabilities, ALS, psychoses, autism, and altered behaviors, 
including disorders in feeding, sleep patterns, balance, and perception. In addition, 
compositions of the invention may also play a role in the treatment, prevention and/or 
5 detection of developmental disorders associated with the developing embryo, or 
sexually-linked disorders. 

Additionally, polypeptides, polynucleotides and/or agonists or antagonists of 
the invention, may be useful in protecting neural cells from diseases, damage, 
disorders, or injury, associated with cerebrovascular disorders including, but not 

10 limited to, carotid artery diseases (e.g., carotid artery thrombosis, carotid stenosis, or 
Moyamoya Disease), cerebral amyloid angiopathy, cerebral aneurysm, cerebral 
anoxia, cerebral arteriosclerosis, cerebral arteriovenous malformations, cerebral artery 
diseases, cerebral embolism and thrombosis (e.g., carotid artery thrombosis, sinus 
thrombosis, or Wallenberg's Syndrome), cerebral hemorrhage (e.g., epidural or 

15 subdural hematoma, or subarachnoid hemorrhage), cerebral infarction, cerebral 
ischemia (e.g., transient cerebral ischemia, Subclavian Steal Syndrome, or 
vertebrobasilar insufficiency), vascular dementia (e.g., multi-infarct), leukomalacia, 
periventricular, and vascular headache (e.g., cluster headache or migraines). 

In accordance with yet a further aspect of the present invention, there is 

20 provided a process for utilizing polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, for therapeutic purposes, for example, to 
stimulate neurological cell proliferation and/or differentiation. Therefore, 
polynucleotides, polypeptides, agonists and/or antagonists of the invention may be 
used to treat and/or detect neurologic diseases. Moreover, polynucleotides or 

25 polypeptides, or agonists or antagonists of the invention, can be used as a marker or 
detector of a particular nervous system disease or disorder. 

Examples of neurologic diseases which can be treated or detected with 
polynucleotides, polypeptides, agonists, and/or antagonists of the present invention 
include brain diseases, such as metabolic brain diseases which includes 

30 phenylketonuria such as maternal phenylketonuria, pyruvate carboxylase deficiency, 
pyruvate dehydrogenase complex deficiency, Wernicke's Encephalopathy, brain 
edema, brain neoplasms such as cerebellar neoplasms which include infratentorial 
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neoplasms, cerebral ventricle neoplasms such as choroid plexus neoplasms, 
hypothalamic neoplasms, supratentorial neoplasms, canavan disease, cerebellar 
diseases such as cerebellar ataxia which include spinocerebellar degeneration such as 
ataxia telangiectasia, cerebellar dyssynergia, Friederich's Ataxia, Machado-Joseph 
5 Disease, olivopontocerebellar atrophy, cerebellar neoplasms such as infratentorial 
neoplasms, diffuse cerebral sclerosis such as encephalitis periaxialis, globoid cell 
leukodystrophy, metachromatic leukodystrophy and subacute sclerosing 
panencephalitis. 

Additional neurologic diseases which can be treated or detected with 

10 polynucleotides, polypeptides, agonists, and/or antagonists of the present invention 
include cerebrovascular disorders (such as carotid artery diseases which include 
carotid artery thrombosis, carotid stenosis and Moyamoya Disease), cerebral amyloid 
angiopathy, cerebral aneurysm, cerebral anoxia, cerebral arteriosclerosis, cerebral 
arteriovenous malformations, cerebral artery diseases, cerebral embolism and 

15 thrombosis such as carotid artery thrombosis, sinus thrombosis and Wallenberg's 
Syndrome, cerebral hemorrhage such as epidural hematoma, subdural hematoma and 
subarachnoid hemorrhage, cerebral infarction, cerebral ischemia such as transient 
cerebral ischemia, Subclavian Steal Syndrome and vertebrobasilar insufficiency, 
vascular dementia such as multi-infarct dementia, periventricular leukomalacia, 

20 vascular headache such as cluster headache and migraine. 

Additional neurologic diseases which can be treated or detected with 
polynucleotides, polypeptides, agonists, and/or antagonists of the present invention 
include dementia such as AIDS Dementia Complex, presenile dementia such as 
Alzheimer's Disease and Creutzfeldt-Jakob Syndrome, senile dementia such as 

25 Alzheimer's Disease and progressive supranuclear palsy, vascular dementia such as 
multi-infarct dementia, encephalitis which include encephalitis periaxialis, viral 
encephalitis such as epidemic encephalitis, Japanese Encephalitis, St. Louis 
Encephalitis, tick-borne encephalitis and West Nile Fever, acute disseminated 
encephalomyelitis, meningoencephalitis such as uveomeningoencephalitic syndrome, 

30 Postencephalitic Parkinson Disease and subacute sclerosing panencephalitis, 
encephalomalacia such as periventricular leukomalacia, epilepsy such as generalized 
epilepsy which includes infantile spasms, absence epilepsy, myoclonic epilepsy which 
includes MERRF Syndrome, tonic-clonic epilepsy, partial epilepsy such as complex 
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partial epilepsy, frontal lobe epilepsy and temporal lobe epilepsy, post-traumatic 
epilepsy, status epilepticus such as Epilepsia Partialis Continua, and Hallervorden- 
Spatz Syndrome. 

Additional neurologic diseases which can be treated or detected with 
5 polynucleotides, polypeptides, agonists, and/or antagonists of the present invention 
include hydrocephalus such as Dandy-Walker Syndrome and normal pressure 
hydrocephalus, hypothalamic diseases such as hypothalamic neoplasms, cerebral 
malaria, narcolepsy which includes cataplexy, bulbar poliomyelitis, cerebri 
pseudotumor, Rett Syndrome, Reye's Syndrome, thalamic diseases, cerebral 
10 toxoplasmosis, intracranial tuberculoma and Zellweger Syndrome, central nervous 
system infections such as AIDS Dementia Complex, Brain Abscess, subdural 
empyema, encephalomyelitis such as Equine Encephalomyelitis, Venezuelan Equine 
Encephalomyelitis, Necrotizing Hemorrhagic Encephalomyelitis, Visna, and cerebral 
malaria. 

15 Additional neurologic diseases which can be treated or detected with 

polynucleotides, polypeptides, agonists, and/or antagonists of the present invention 
include meningitis such as arachnoiditis, aseptic meningtitis such as viral meningtitis 
which includes lymphocytic choriomeningitis, Bacterial meningtitis which includes 
Haemophilus Meningtitis, Listeria Meningtitis, Meningococcal Meningtitis such as 

20 Waterhouse-Friderichsen Syndrome, Pneumococcal Meningtitis and meningeal 
tuberculosis, fungal meningitis such as Cryptococcal Meningtitis, subdural effusion, 
meningoencephalitis such as uvemeningoencephalitic syndrome, myelitis such as 
transverse myelitis, neurosyphilis such as tabes dorsalis, poliomyelitis which includes 
bulbar poliomyelitis and postpoliomyelitis syndrome, prion diseases (such as 

25 Creutzfeldt-Jakob Syndrome, Bovine Spongiform Encephalopathy, Gerstmann- 
Straussler Syndrome, Kuru, Scrapie), and cerebral toxoplasmosis. 

Additional neurologic diseases which can be treated or detected with 
polynucleotides, polypeptides, agonists, and/or antagonists of the present invention 
include central nervous system neoplasms such as brain neoplasms that include 

30 cerebellar neoplasms such as infratentorial neoplasms, cerebral ventricle neoplasms 
such as choroid plexus neoplasms, hypothalamic neoplasms and supratentorial 
neoplasms, meningeal neoplasms, spinal cord neoplasms which include epidural 
neoplasms, demyelinating diseases such as Canavan Diseases, diffuse cerebral 
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sceloris which includes adrenoleukodystrophy, encephalitis periaxialis, globoid cell 
leukodystrophy, diffuse cerebral sclerosis such as metachromatic leukodystrophy, 
allergic encephalomyelitis, necrotizing hemorrhagic encephalomyelitis, progressive 
multifocal leukoencephalopathy, multiple sclerosis, central pontine myelinolysis, 
5 transverse myelitis, neuromyelitis optica, Scrapie, Swayback, Chronic Fatigue 
Syndrome, Visna, High Pressure Nervous Syndrome, Meningism, spinal cord diseases 
such as amyotonia congenita, amyotrophic lateral sclerosis, spinal muscular atrophy 
such as Werdnig-Hoffmann Disease, spinal cord compression, spinal cord neoplasms 
such as epidural neoplasms, syringomyelia, Tabes Dorsalis, Stiff-Man Syndrome, 

10 mental retardation such as Angelman Syndrome, Cri-du-Chat Syndrome, De Lange's 
Syndrome, Down Syndrome, Gangliosidoses such as gangliosidoses G(M1), Sandhoff 
Disease, Tay-Sachs Disease, Hartnup Disease, homocystinuria, Laurence-Moon- 
Biedl Syndrome, Lesch-Nyhan Syndrome, Maple Syrup Urine Disease, mucolipidosis 
such as fucosidosis, neuronal ceroid-lipofuscinosis, oculocerebrorenal syndrome, 

15 phenylketonuria such as maternal phenylketonuria, Prader-Willi Syndrome, Rett 
Syndrome, Rubinstein-Taybi Syndrome, Tuberous Sclerosis, WAGR Syndrome, 
nervous system abnormalities such as holoprosencephaly, neural tube defects such as 
anencephaly which includes hydrangencephaly, Arnold-Chairi Deformity, 
encephalocele, meningocele, meningomyelocele, spinal dysraphism such as spina 

20 bifida cystica and spina bifida occulta. 

Additional neurologic diseases which can be treated or detected with 
polynucleotides, polypeptides, agonists, and/or antagonists of the present invention 
include hereditary motor and sensory neuropathies which include Charcot-Marie 
Disease, Hereditary optic atrophy, Refsum's Disease, hereditary spastic paraplegia, 

25 Werdnig-Hoffmann Disease, Hereditary Sensory and Autonomic Neuropathies such 
as Congenital Analgesia and Familial Dysautonomia, Neurologic manifestations (such 
as agnosia that include Gerstmann's Syndrome, Amnesia such as retrograde amnesia, 
apraxia, neurogenic bladder, cataplexy, communicative disorders such as hearing 
disorders that includes deafness, partial hearing loss, loudness recruitment and 

30 tinnitus, language disorders such as aphasia which include agraphia, anomia, broca 
aphasia, and Wernicke Aphasia, Dyslexia such as Acquired Dyslexia, language 
development disorders, speech disorders such as aphasia which includes anomia, 
broca aphasia and Wernicke Aphasia, articulation disorders, communicative disorders 
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such as speech disorders which include dysarthria, echolalia, mutism and stuttering, 
voice disorders such as aphonia and hoarseness, decerebrate state, delirium, 
fasciculation, hallucinations, meningism, movement disorders such as angelman 
syndrome, ataxia, athetosis, chorea, dystonia, hypokinesia, muscle hypotonia, 
5 myoclonus, tic, torticollis and tremor, muscle hypertonia such as muscle rigidity such 
as stiff-man syndrome, muscle spasticity, paralysis such as facial paralysis which 
includes Herpes Zoster Oticus, Gastroparesis, Hemiplegia, ophthalmoplegia such as 
diplopia, Duane's Syndrome, Hornets Syndrome, Chronic progressive external 
ophthalmoplegia such as Kearns Syndrome, Bulbar Paralysis, Tropical Spastic 

10 Paraparesis, Paraplegia such as Brown-Sequard Syndrome, quadriplegia, respiratory 
paralysis and vocal cord paralysis, paresis, phantom limb, taste disorders such as 
ageusia and dysgeusia, vision disorders such as amblyopia, blindness, color vision 
defects, diplopia, hemianopsia, scotoma and subnormal vision, sleep disorders such as 
hypersomnia which includes Kleine-Levin Syndrome, insomnia, and somnambulism, 

15 spasm such as trismus, unconsciousness such as coma, persistent vegetative state and 
syncope and vertigo, neuromuscular diseases such as amyotonia congenita, 
amyotrophic lateral sclerosis, Lambert-Eaton Myasthenic Syndrome, motor neuron 
disease, muscular atrophy such as spinal muscular atrophy, Charcot-Marie Disease 
and Werdnig-Hoffmann Disease, Postpoliomyelitis Syndrome, Muscular Dystrophy, 

20 Myasthenia Gravis, Myotonia Atrophica, Myotonia Confenita, Nemaline Myopathy, 
Familial Periodic Paralysis, Multiplex Paramyoclonus, Tropical Spastic Paraparesis 
and Stiff-Man Syndrome, peripheral nervous system diseases such as acrodynia, 
amyloid neuropathies, autonomic nervous system diseases such as Adie's Syndrome, 
Barre-Lieou Syndrome, Familial Dysautonomia, Hornets Syndrome, Reflex 

25 Sympathetic Dystrophy and Shy-Drager Syndrome, Cranial Nerve Diseases such as 
Acoustic Nerve Diseases such as Acoustic Neuroma which includes 
Neurofibromatosis 2, Facial Nerve Diseases such as Facial Neuralgia,Melkersson- 
Rosenthal Syndrome, ocular motility disorders which includes amblyopia, nystagmus, 
oculomotor nerve paralysis, ophthalmoplegia such as Duane's Syndrome, Horner's 

30 Syndrome, Chronic Progressive External Ophthalmoplegia which includes Kearns 
Syndrome, Strabismus such as Esotropia and Exotropia, Oculomotor Nerve Paralysis, 
Optic Nerve Diseases such as Optic Atrophy which includes Hereditary Optic 
Atrophy, Optic Disk Drusen, Optic Neuritis such as Neuromyelitis Optica, 
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Papilledema, Trigeminal Neuralgia, Vocal Cord Paralysis, Demyelinating Diseases 
such as Neuromyelitis Optica and Swayback, and Diabetic neuropathies such as 
diabetic foot. 

Additional neurologic diseases which can be treated or detected with 
5 polynucleotides, polypeptides, agonists, and/or antagonists of the present invention 
include nerve compression syndromes such as carpal tunnel syndrome, tarsal tunnel 
syndrome, thoracic outlet syndrome such as cervical rib syndrome, ulnar nerve 
compression syndrome, neuralgia such as causalgia, cervico-brachial neuralgia, facial 
neuralgia and trigeminal neuralgia, neuritis such as experimental allergic neuritis, 
10 optic neuritis, polyneuritis, polyradiculoneuritis and radiculities such as 

polyradiculitis, hereditary motor and sensory neuropathies such as Charcot-Marie 
Disease, Hereditary Optic Atrophy, Refsum's Disease, Hereditary Spastic Paraplegia 
and Werdnig-Hoffmann Disease, Hereditary Sensory and Autonomic Neuropathies 
which include Congenital Analgesia and Familial Dysautonomia, POEMS Syndrome, 
15 Sciatica, Gustatory Sweating and Tetany). 

Infectious Disease 

A polypeptide or polynucleotide and/or agonist or antagonist of the present 
invention can be used to treat, prevent, and/or diagnose infectious agents. For 

20 example, by increasing the immune response, particularly increasing the proliferation 
and differentiation of B and/or T cells, infectious diseases may be treated, prevented, 
and/or diagnosed. The immune response may be increased by either enhancing an 
existing immune response, or by initiating a new immune response. Alternatively, 
polypeptide or polynucleotide and/or agonist or antagonist of the present invention 

25 may also directly inhibit the infectious agent, without necessarily eliciting an immune 
response. 

Viruses are one example of an infectious agent that can cause disease or 
symptoms that can be treated, prevented, and/or diagnosed by a polynucleotide or 
polypeptide and/or agonist or antagonist of the present invention. Examples of 
30 viruses, include, but are not limited to Examples of viruses, include, but are not 
limited to the following DNA and RNA viruses and viral families: Arbovirus, 
Adenoviridae, Arenaviridae, Arterivirus, Birnaviridae, Bunyaviridae, Caliciviridae, 
Circoviridae, Coronaviridae, Dengue, EBV, HIV, Flaviviridae, Hepadnaviridae 
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(Hepatitis), Herpesviridae (such as, Cytomegalovinis, Herpes Simplex, Herpes 
Zoster), Mononegavirus (e.g., Paramyxoviridae, Morbillivirus, Rhabdoviridae), 
Orthomyxoviridae (e.g., Influenza A, Influenza B, and parainfluenza), Papiloma 
virus, Papovaviridae, Parvoviridae, Picornaviridae, Poxviridae (such as Smallpox or 
5 Vaccinia), Reoviridae (e.g., Rotavirus), Retroviridae (HTLV-I, HTLV-II, Lentivirus), 
and Togaviridae (e.g., Rubivirus). Viruses falling within these families can cause a 
variety of diseases or symptoms, including, but not limited to: arthritis, bronchiollitis, 
respiratory syncytial virus, encephalitis, eye infections (e.g., conjunctivitis, keratitis), 
chronic fatigue syndrome, hepatitis (A, B, C, E, Chronic Active, Delta), Japanese B 

10 encephalitis, Junin, Chikungunya, Rift Valley fever, yellow fever, meningitis, 

opportunistic infections (e.g., AIDS), pneumonia, Burkitt's Lymphoma, chickenpox, 
hemorrhagic fever, Measles, Mumps, Parainfluenza, Rabies, the common cold, Polio, 
leukemia, Rubella, sexually transmitted diseases, skin diseases (e.g., Kaposi's, warts), 
and viremia. polynucleotides or polypeptides, or agonists or antagonists of the 

15 invention, can be used to treat, prevent, and/or diagnose any of these symptoms or 
diseases. In specific embodiments, polynucleotides, polypeptides, or agonists or 
antagonists of the invention are used to treat, prevent, and/or diagnose: meningitis, 
Dengue, EBV, and/or hepatitis (e.g., hepatitis B). In an additional specific 
embodiment polynucleotides, polypeptides, or agonists or antagonists of the invention 

20 are used to treat patients nonresponsive to one or more other commercially available 
hepatitis vaccines. In a further specific embodiment polynucleotides, polypeptides, or 
agonists or antagonists of the invention are used to treat, prevent, and/or diagnose 
AIDS. 

Similarly, bacterial or fungal agents that can cause disease or symptoms and 
25 that can be treated, prevented, and/or diagnosed by a polynucleotide or polypeptide 
and/or agonist or antagonist of the present invention include, but not limited to, 
include, but not limited to, the following Gram-Negative and Gram-positive bacteria 
and bacterial families and fungi: Actinomycetales (e.g., Corynebacterium, 
Mycobacterium, Norcardia), Cryptococcus neoformans, Aspergillosis, Bacillaceae 
30 (e.g., Anthrax, Clostridium), Bacteroidaceae, Blastomycosis, Bordetella, Borrelia 
(e.g., Borrelia burgdorferi), Brucellosis, Candidiasis, Campylobacter, 
Coccidioidomycosis, Cryptococcosis, Dermatocycoses, E. coli (e.g., Enterotoxigenic 
E. coli and Enterohemorrhagic E. coli), Enterobacteriaceae (Klebsiella, Salmonella 
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(e.g., Salmonella typhi, and Salmonella paratyphi), Serratia, Yersinia), Erysipelothrix, 
Helicobacter, Legionellosis, Leptospirosis, Listeria, Mycoplasmatales, 
Mycobacterium leprae, Vibrio cholerae, Neisseriaceae (e.g., Acinetobacter, 
Gonorrhea, Menigococcal), Meisseria meningitidis, Pasteurellacea Infections (e.g., 
5 Actinobacillus, Heamophilus (e.g., Heamophilus influenza type B), Pasteurella), 
Pseudomonas, Rickettsiaceae, Chlamydiaceae, Syphilis, Shigella spp., 
Staphylococcal, Meningiococcal, Pneumococcal and Streptococcal (e.g., , 
Streptococcus pneumoniae and Group B Streptococcus). These bacterial or fungal 
families can cause the following diseases or symptoms, including, but not limited to: 

10 bacteremia, endocarditis, eye infections (conjunctivitis, tuberculosis, uveitis), 
gingivitis, opportunistic infections (e.g., AIDS related infections), paronychia, 
prosthesis-related infections, Reiter's Disease, respiratory tract infections, such as 
Whooping Cough or Empyema, sepsis, Lyme Disease, Cat-Scratch Disease, 
Dysentery, Paratyphoid Fever, food poisoning, Typhoid, pneumonia, Gonorrhea, 

15 meningitis (e.g., mengitis types A and B), Chlamydia, Syphilis, Diphtheria, Leprosy, 
Paratuberculosis, Tuberculosis, Lupus, Botulism, gangrene, tetanus, impetigo, 
Rheumatic Fever, Scarlet Fever, sexually transmitted diseases, skin diseases (e.g., 
cellulitis, dermatocycoses), toxemia, urinary tract infections, wound infections. 
Polynucleotides or polypeptides, agonists or antagonists of the invention, can be used 

20 to treat, prevent, and/or diagnose any of these symptoms or diseases. In specific 

embodiments, polynucleotides, polypeptides, agonists or antagonists of the invention 
are used to treat, prevent, and/or diagnose: tetanus, Diptheria, botulism, and/or 
meningitis type B. 

Moreover, parasitic agents causing disease or symptoms that can be treated, 
25 prevented, and/or diagnosed by a polynucleotide or polypeptide and/or agonist or 
antagonist of the present invention include, but not limited to, the following families 
or class: Amebiasis, Babesiosis, Coccidiosis, Cryptosporidiosis, Dientamoebiasis, 
Dourine, Ectoparasitic, Giardiasis, Helminthiasis, Leishmaniasis, Theileriasis, 
Toxoplasmosis, Trypanosomiasis, and Trichomonas and Sporozoans (e.g., 
30 Plasmodium virax, Plasmodium falciparium, Plasmodium malariae and Plasmodium 
ovale). These parasites can cause a variety of diseases or symptoms, including, but 
not limited to: Scabies, Trombiculiasis, eye infections, intestinal disease (e.g., 
dysentery, giardiasis), liver disease, lung disease, opportunistic infections (e.g., AIDS 
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related), malaria, pregnancy complications, and toxoplasmosis, polynucleotides or 
polypeptides, or agonists or antagonists of the invention, can be used totreat, prevent, 
and/or diagnose any of these symptoms or diseases. In specific embodiments, 
polynucleotides, polypeptides, or agonists or antagonists of the invention are used to 
5 treat, prevent, and/or diagnose malaria. 

Preferably, treatment or prevention using a polypeptide or polynucleotide 
and/or agonist or antagonist of the present invention could either be by administering 
an effective amount of a polypeptide to the patient, or by removing cells from the 
patient, supplying the cells with a polynucleotide of the present invention, and 
10 returning the engineered cells to the patient (ex vivo therapy). Moreover, the 

polypeptide or polynucleotide of the present invention can be used as an antigen in a 
vaccine to raise an immune response against infectious disease. 

Regeneration 

15 A polynucleotide or polypeptide and/or agonist or antagonist of the present 

invention can be used to differentiate, proliferate, and attract cells, leading to the 
regeneration of tissues. (See, Science 276:59-87 (1997).) The regeneration of tissues 
could be used to repair, replace, or protect tissue damaged by congenital defects, 
trauma (wounds, burns, incisions, or ulcers), age, disease (e.g. osteoporosis, 

20 osteocarthritis, periodontal disease, liver failure), surgery, including cosmetic plastic 
surgery, fibrosis, reperfusion injury, or systemic cytokine damage. 

Tissues that could be regenerated using the present invention include organs 
(e.g., pancreas, liver, intestine, kidney, skin, endothelium), muscle (smooth, skeletal 
or cardiac), vasculature (including vascular and lymphatics), nervous, hematopoietic, 

25 and skeletal (bone, cartilage, tendon, and ligament) tissue. Preferably, regeneration 
occurs without or decreased scarring. Regeneration also may include angiogenesis. 

Moreover, a polynucleotide or polypeptide and/or agonist or antagonist of the 
present invention may increase regeneration of tissues difficult to heal. For example, 
increased tendon/ligament regeneration would quicken recovery time after damage. 

30 A polynucleotide or polypeptide and/or agonist or antagonist of the present invention 
could also be used prophylactically in an effort to avoid damage. Specific diseases 
that could be treated, prevented, and/or diagnosed include of tendinitis, carpal tunnel 
syndrome, and other tendon or ligament defects. A further example of tissue 
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regeneration of non-healing wounds includes pressure ulcers, ulcers associated with 
vascular insufficiency, surgical, and traumatic wounds. 

Similarly, nerve and brain tissue could also be regenerated by using a 
polynucleotide or polypeptide and/or agonist or antagonist of the present invention to 
5 proliferate and differentiate nerve cells. Diseases that could be treated, prevented, 
and/or diagnosed using this method include central and peripheral nervous system 
diseases, neuropathies, or mechanical and traumatic diseases, disorders, and/or 
conditions (e.g., spinal cord disorders, head trauma, cerebrovascular disease, and 
stoke). Specifically, diseases associated with peripheral nerve injuries, peripheral 
10 neuropathy (e.g., resulting from chemotherapy or other medical therapies), localized 
neuropathies, and central nervous system diseases (e.g., Alzheimer's disease, 
Parkinson's disease, Huntington's disease, amyotrophic lateral sclerosis, and Shy- 
Drager syndrome), could all be treated, prevented, and/or diagnosed using the 
polynucleotide or polypeptide and/or agonist or antagonist of the present invention. 

15 

Chemotaxis 

A polynucleotide or polypeptide and/or agonist or antagonist of the present 
invention may have chemotaxis activity. A chemotaxic molecule attracts or mobilizes 
cells (e.g., monocytes, fibroblasts, neutrophils, T-cells, mast cells, eosinophils, 

20 epithelial and/or endothelial cells) to a particular site in the body, such as 

inflammation, infection, or site of hyperproliferation. The mobilized cells can then 
fight off and/or heal the particular trauma or abnormality. 

A polynucleotide or polypeptide and/or agonist or antagonist of the present 
invention may increase chemotaxic activity of particular cells. These chemotactic 

25 molecules can then be used to treat, prevent, and/or diagnose inflammation, infection, 
hyperproliferative diseases, disorders, and/or conditions, or any immune system 
disorder by increasing the number of cells targeted to a particular location in the body. 
For example, chemotaxic molecules can be used to treat, prevent, and/or diagnose 
wounds and other trauma to tissues by attracting immune cells to the injured location. 

30 Chemotactic molecules of the present invention can also attract fibroblasts, which can 
be used to treat, prevent, and/or diagnose wounds. 

It is also contemplated that a polynucleotide or polypeptide and/or agonist or 
antagonist of the present invention may inhibit chemotactic activity. These molecules 
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could also be used totreat, prevent, and/or diagnose diseases, disorders, and/or 
conditions. Thus, a polynucleotide or polypeptide and/or agonist or antagonist of the 
present invention could be used as an inhibitor of chemotaxis. 

5 Binding Activity 

A polypeptide of the present invention may be used to screen for molecules 
that bind to the polypeptide or for molecules to which the polypeptide binds. The 
binding of the polypeptide and the molecule may activate (agonist), increase, inhibit 
(antagonist), or decrease activity of the polypeptide or the molecule bound. Examples 
10 of such molecules include antibodies, oligonucleotides, proteins (e.g., receptors),or 
small molecules. 

Preferably, the molecule is closely related to the natural ligand of the 
polypeptide, e.g., a fragment of the ligand, or a natural substrate, a ligand, a structural 
or functional mimetic. (See, Coligan et al., Current Protocols in Immunology 

15 l(2):Chapter 5 (1991).) Similarly, the molecule can be closely related to the natural 
receptor to which the polypeptide binds, or at least, a fragment of the receptor capable 
of being bound by the polypeptide (e.g., active site). In either case, the molecule can 
be rationally designed using known techniques. 

Preferably, the screening for these molecules involves producing appropriate 

20 cells which express the polypeptide, either as a secreted protein or on the cell 

membrane. Preferred cells include cells from mammals, yeast, Drosophila, or E. coli. 
Cells expressing the polypeptide (or cell membrane containing the expressed 
polypeptide) are then preferably contacted with a test compound potentially 
containing the molecule to observe binding, stimulation, or inhibition of activity of 

25 either the polypeptide or the molecule. 

The assay may simply test binding of a candidate compound to the 
polypeptide, wherein binding is detected by a label, or in an assay involving 
competition with a labeled competitor. Further, the assay may test whether the 
candidate compound results in a signal generated by binding to the polypeptide. 

30 Alternatively, the assay can be carried out using cell-free preparations, 

polypeptide/molecule affixed to a solid support, chemical libraries, or natural product 
mixtures. The assay may also simply comprise the steps of mixing a candidate 
compound with a solution containing a polypeptide, measuring polypeptide/molecule 
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activity or binding, and comparing the polypeptide/molecule activity or binding to a 
standard. 

Preferably, an ELISA assay can measure polypeptide level or activity in a 
sample (e.g., biological sample) using a monoclonal or polyclonal antibody. The 
5 antibody can measure polypeptide level or activity by either binding, directly or 
indirectly, to the polypeptide or by competing with the polypeptide for a substrate. 

Additionally, the receptor to which a polypeptide of the invention binds can be 
identified by numerous methods known to those of skill in the art, for example, ligand 
panning and FACS sorting (Coligan, et al., Current Protocols in Immun., 1(2), 

10 Chapter 5, (1991)). For example, expression cloning is employed wherein 
polyadenylated RNA is prepared from a cell responsive to the polypeptides, for 
example, NIH3T3 cells which are known to contain multiple receptors for the FGF 
family proteins, and SC-3 cells, and a cDNA library created from this RNA is divided 
into pools and used to transfect COS cells or other cells that are not responsive to the 

15 polypeptides. Transfected cells which are grown on glass slides are exposed to the 
polypeptide of the present invention, after they have been labelled. The polypeptides 
can be labeled by a variety of means including iodination or inclusion of a recognition 
site for a site-specific protein kinase. 

Following fixation and incubation, the slides are subjected to auto- 

20 radiographic analysis. Positive pools are identified and sub-pools are prepared and re- 
transfected using an iterative sub-pooling and re-screening process, eventually 
yielding a single clones that encodes the putative receptor. 

As an alternative approach for receptor identification, the labeled polypeptides 
can be photoaffinity linked with cell membrane or extract preparations that express 

25 the receptor molecule. Cross-linked material is resolved by PAGE analysis and 
exposed to X-ray film. The labeled complex containing the receptors of the 
polypeptides can be excised, resolved into peptide fragments, and subjected to protein 
microsequencing. The amino acid sequence obtained from microsequencing would 
be used to design a set of degenerate oligonucleotide probes to screen a cDNA library 

30 to identify the genes encoding the putative receptors. 

Moreover, the techniques of gene-shuffling, motif-shuffling, exon-shuffling, 
and/or codon-shuffling (collectively referred to as "DNA shuffling") may be 
employed to modulate the activities of polypeptides of the invention thereby 



WO 01/23547 



PCT/US00/26337 



effectively generating agonists and antagonists of polypeptides of the invention. See 
generally, U.S. Patent Nos. 5,605,793, 5,811,238, 5,830,721, 5,834,252, and 
5,837,458, and Patten, P. A., et al., Curr. Opinion Biotechnol. 8:724-33 (1997); 
Harayama, S. Trends Biotechnol. 16(2):76-82 (1998); Hansson, L. O., et al., J. Mol. 
5 Biol. 287:265-76 (1999); and Lorenzo, M. M. and Blasco, R. Biotechniques 
24(2):308-13 (1998) (each of these patents and publications are hereby incorporated 
by reference). In one embodiment, alteration of polynucleotides and corresponding 
polypeptides of the invention may be achieved by DNA shuffling. DNA shuffling 
involves the assembly of two or more DNA segments into a desired polynucleotide 

10 sequence of the invention molecule by homologous, or site-specific, recombination. 
In another embodiment, polynucleotides and corresponding polypeptides of the 
invention may be alterred by being subjected to random mutagenesis by error-prone 
PCR, random nucleotide insertion or other methods prior to recombination. In 
another embodiment, one or more components, motifs, sections, parts, domains, 

15 fragments, etc., of the polypeptides of the invention may be recombined with one or 
more components, motifs, sections, parts, domains, fragments, etc. of one or more 
heterologous molecules. In preferred embodiments, the heterologous molecules are 
family members. In further preferred embodiments, the heterologous molecule is a 
growth factor such as, for example, platelet-derived growth factor (PDGF), 

20 insulin-like growth factor (IGF-I), transforming growth factor (TGF)-alpha, epidermal 
growth factor (EGF), fibroblast growth factor (FGF), TGF-beta, bone morphogenetic 
protein (BMP)-2, BMP-4, BMP-5, BMP-6, BMP-7, activins A and B, 
decapentaplegic(dpp), 60A, OP-2, dorsalin, growth differentiation factors (GDFs), 
nodal, MIS, inhibin-alpha, TGF-betal, TGF-beta2, TGF-beta3, TGF-beta5, and glial- 

25 derived neurotrophic factor (GDNF). 

Other preferred fragments are biologically active fragments of the 
polypeptides of the invention. Biologically active fragments are those exhibiting 
activity similar, but not necessarily identical, to an activity of the polypeptide. The 
biological activity of the fragments may include an improved desired activity, or a 

30 decreased undesirable activity. 

Additionally, this invention provides a method of screening compounds to 
identify those which modulate the action of the polypeptide of the present invention. 
An example of such an assay comprises combining a mammalian fibroblast cell, a the 
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polypeptide of the present invention, the compound to be screened and 3[H] 
thymidine under cell culture conditions where the fibroblast cell would normally 
proliferate. A control assay may be performed in the absence of the compound to be 
screened and compared to the amount of fibroblast proliferation in the presence of the 
5 compound to determine if the compound stimulates proliferation by determining the 
uptake of 3[H] thymidine in each case. The amount of fibroblast cell proliferation is 
measured by liquid scintillation chromatography which measures the incorporation of 
3[H] thymidine. Both agonist and antagonist compounds may be identified by this 
procedure. 

10 In another method, a mammalian cell or membrane preparation expressing a 

receptor for a polypeptide of the present invention is incubated with a labeled 
polypeptide of the present invention in the presence of the compound. The ability of 
the compound to enhance or block this interaction could then be measured. 
Alternatively, the response of a known second messenger system following 

15 interaction of a compound to be screened and the receptor is measured and the ability 
of the compound to bind to the receptor and elicit a second messenger response is 
measured to determine if the compound is a potential agonist or antagonist. Such 
second messenger systems include but are not limited to, cAMP guanylate cyclase, 
ion channels or phosphoinositide hydrolysis. 

20 All of these above assays can be used as diagnostic or prognostic markers. 

The molecules discovered using these assays can be used to treat, prevent, and/or 
diagnose disease or to bring about a particular result in a patient (e.g., blood vessel 
growth) by activating or inhibiting the polypeptide/molecule. Moreover, the assays 
can discover agents which may inhibit or enhance the production of the polypeptides 

25 of the invention from suitably manipulated cells or tissues. Therefore, the invention 
includes a method of identifying compounds which bind to the polypeptides of the 
invention comprising the steps of: (a) incubating a candidate binding compound with 
the polypeptide; and (b) determining if binding has occurred. Moreover, the 
invention includes a method of identifying agonists/antagonists comprising the steps 

30 of: (a) incubating a candidate compound with the polypeptide, (b) assaying a 
biological activity , and (b) determining if a biological activity of the polypeptide has 
been altered. 

Also, one could identify molecules bind a polypeptide of the invention 
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experimentally by using the beta-pleated sheet regions contained in the polypeptide 
sequence of the protein. Accordingly, specific embodiments of the invention are 
directed to polynucleotides encoding polypeptides which comprise, or alternatively 
consist of, the amino acid sequence of each beta pleated sheet regions in a disclosed 
5 polypeptide sequence. Additional embodiments of the invention are directed to 
polynucleotides encoding polypeptides which comprise, or alternatively consist of, 
any combination or all of contained in the polypeptide sequences of the invention. 
Additional preferred embodiments of the invention are directed to polypeptides which 
comprise, or alternatively consist of, the amino acid sequence of each of the beta 
10 pleated sheet regions in one of the polypeptide sequences of the invention. Additional 
embodiments of the invention are directed to polypeptides which comprise, or 
alternatively consist of, any combination or all of the beta pleated sheet regions in one 
of the polypeptide sequences of the invention. 

15 Targeted Delivery 

In another embodiment, the invention provides a method of delivering 
compositions to targeted cells expressing a receptor for a polypeptide of the invention, 
or cells expressing a cell bound form of a polypeptide of the invention. 

As discussed herein, polypeptides or antibodies of the invention may be 

20 associated with heterologous polypeptides, heterologous nucleic acids, toxins, or 
prodrugs via hydrophobic, hydrophilic, ionic and/or covalent interactions. In one 
embodiment, the invention provides a method for the specific delivery of 
compositions of the invention to cells by administering polypeptides of the invention 
(including antibodies) that are associated with heterologous polypeptides or nucleic 

25 acids. In one example, the invention provides a method for delivering a therapeutic 
protein into the targeted cell. In another example, the invention provides a method for 
delivering a single stranded nucleic acid (e.g., antisense or ribozymes) or double 
stranded nucleic acid (e.g., DNA that can integrate into the cell's genome or replicate 
episomally and that can be transcribed) into the targeted cell. 

30 In another embodiment, the invention provides a method for the specific 

destruction of cells (e.g., the destruction of tumor cells) by administering polypeptides 
of the invention (e.g., polypeptides of the invention or antibodies of the invention) in 
association with toxins or cytotoxic prodrugs. 
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By "toxin" is meant compounds that bind and activate endogenous cytotoxic 
effector systems, radioisotopes, holotoxins, modified toxins, catalytic subunits of 
toxins, or any molecules or enzymes not normally present in or on the surface of a cell 
that under defined conditions cause the cell's death. Toxins that may be used 
5 according to the methods of the invention include, but are not limited to, radioisotopes 
known in the art, compounds such as, for example, antibodies (or complement fixing 
containing portions thereof) that bind an inherent or induced endogenous cytotoxic 
effector system, thymidine kinase, endonuclease, RNAse, alpha toxin, ricin, abrin, 
Pseudomonas exotoxin A, diphtheria toxin, saporin, momordin, gelonin, pokeweed 

10 antiviral protein, alpha-sarcin and cholera toxin. By "cytotoxic prodrug" is meant a 
non-toxic compound that is converted by an enzyme, normally present in the cell, into 
a cytotoxic compound. Cytotoxic prodrugs that may be used according to the 
methods of the invention include, but are not limited to, glutamyl derivatives of 
benzoic acid mustard alkylating agent, phosphate derivatives of etoposide or 

15 mitomycin C, cytosine arabinoside, daunorubisin, and phenoxyacetamide derivatives 
of doxorubicin. 

Drug Screening 

Further contemplated is the use of the polypeptides of the present invention, or 
20 the polynucleotides encoding these polypeptides, to screen for molecules which 
modify the activities of the polypeptides of the present invention. Such a method 
would include contacting the polypeptide of the present invention with a selected 
compound(s) suspected of having antagonist or agonist activity, and assaying the 
activity of these polypeptides following binding. 
25 This invention is particularly useful for screening therapeutic compounds by 

using the polypeptides of the present invention, or binding fragments thereof, in any 
of a variety of drug screening techniques. The polypeptide or fragment employed in 
such a test may be affixed to a solid support, expressed on a cell surface, free in 
solution, or located intracellularly. One method of drug screening utilizes eukaryotic 
30 or prokaryotic host cells which are stably transformed with recombinant nucleic acids 
expressing the polypeptide or fragment. Drugs are screened against such transformed 
cells in competitive binding assays. One may measure, for example, the formulation 
of complexes between the agent being tested and a polypeptide of the present 
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invention. 

Thus, the present invention provides methods of screening for drugs or any 
other agents which affect activities mediated by the polypeptides of the present 
invention. These methods comprise contacting such an agent with a polypeptide of the 
5 present invention or a fragment thereof and assaying for the presence of a complex 
between the agent and the polypeptide or a fragment thereof, by methods well known 
in the art. In such a competitive binding assay, the agents to screen are typically 
labeled. Following incubation, free agent is separated from that present in bound 
form, and the amount of free or uncomplexed label is a measure of the ability of a 

10 particular agent to bind to the polypeptides of the present invention. 

Another technique for drug screening provides high throughput screening for 
compounds having suitable binding affinity to the polypeptides of the present 
invention, and is described in great detail in European Patent Application 84/03564, 
published on September 13, 1984, which is incorporated herein by reference herein. 

15 Briefly stated, large numbers of different small peptide test compounds are 

synthesized on a solid substrate, such as plastic pins or some other surface. The 
peptide test compounds are reacted with polypeptides of the present invention and 
washed. Bound polypeptides are then detected by methods well known in the art. 
Purified polypeptides are coated directly onto plates for use in the aforementioned 

20 drug screening techniques. In addition, non-neutralizing antibodies may be used to 
capture the peptide and immobilize it on the solid support. 

This invention also contemplates the use of competitive drug screening assays 
in which neutralizing antibodies capable of binding polypeptides of the present 
invention specifically compete with a test compound for binding to the polypeptides 

25 or fragments thereof. In this manner, the antibodies are used to detect the presence of 
any peptide which shares one or more antigenic epitopes with a polypeptide of the 
invention. 

Polypeptides of the Invention Binding Peptides and Other Molecules 

30 The invention also encompasses screening methods for identifying 

polypeptides and nonpolypeptides that bind polypeptides of the invention, and the 
polypeptide of the invention binding molecules identified thereby. These binding 
molecules are useful, for example, as agonists and antagonists of the polypeptides of 
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the invention. Such agonists and antagonists can be used, in accordance with the 
invention, in the therapeutic embodiments described in detail, below. 
This method comprises the steps of: 

a. contacting a polypeptide of the invention with a plurality of molecules; and 
5 b. identifying a molecule that binds the polypeptide of the invention. 

The step of contacting the polypeptide of the invention with the plurality of 
molecules may be effected in a number of ways. For example, one may contemplate 
immobilizing the polypeptide of the invention on a solid support and bringing a 
solution of the plurality of molecules in contact with the immobilized polypeptide of 

10 the invention. Such a procedure would be akin to an affinity chromatographic process, 
with the affinity matrix being comprised of the immobilized polypeptide of the 
invention. The molecules having a selective affinity for the polypeptide of the 
invention can then be purified by affinity selection. The nature of the solid support, 
process for attachment of the polypeptide of the invention to the solid support, 

15 solvent, and conditions of the affinity isolation or selection are largely conventional 
and well known to those of ordinary skill in the art. 

Alternatively, one may also separate a plurality of polypeptides into 
substantially separate fractions comprising a subset of or individual polypeptides. For 
instance, one can separate the plurality of polypeptides by gel electrophoresis, column 

20 chromatography, or like method known to those of ordinary skill for the separation of 
polypeptides. The individual polypeptides can also be produced by a transformed host 
cell in such a way as to be expressed on or about its outer surface (e.g., a recombinant 
phage). Individual isolates can then be "probed" by the polypeptide of the invention, 
optionally in the presence of an inducer should one be required for expression, to 

25 determine if any selective affinity interaction takes place between the polypeptide of 
the invention and the individual clone. Prior to contacting the polypeptide of the 
invention with each fraction comprising individual polypeptides, the polypeptides 
could first be transferred to a solid support for additional convenience. Such a solid 
support may simply be a piece of filter membrane, such as one made of nitrocellulose 

30 or nylon. In this manner,.positive clones could be identified from a collection of 
transformed host cells of an expression library, which harbor a DNA construct 
encoding a polypeptide having a selective affinity for a polypeptide of the invention. 
Furthermore, the amino acid sequence of the polypeptide having a selective affinity 
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for the polypeptide of the invention can be determined directly by conventional means 
or the coding sequence of the DNA encoding the polypeptide can frequently be 
determined more conveniently. The primary sequence can then be deduced from the 
corresponding DNA sequence. If the amino acid sequence is to be determined from 
5 the polypeptide itself, one may use microsequencing techniques. The sequencing 
technique may include mass spectroscopy. 

In certain situations, it may be desirable to wash away any unbound 
polypeptide of the invention, or alternatively, unbound polypeptides, from a mixture 
of the polypeptide of the invention and the plurality of polypeptides prior to 

10 attempting to determine or to detect the presence of a selective affinity interaction. 
Such a wash step may be particularly desirable when the polypeptide of the invention 
or the plurality of polypeptides is bound to a solid support. 

The plurality of molecules provided according to this method may be provided 
by way of diversity libraries, such as random or combinatorial peptide or nonpeptide 

15 libraries which can be screened for molecules that specifically bind to a polypeptide 
of the invention. Many libraries are known in the art that can be used, e.g., chemically 
synthesized libraries, recombinant (e.g., phage display libraries), and in vitro 
translation-based libraries. Examples of chemically synthesized libraries are 
described in Fodor et al., 1991, Science 251:767-773; Houghten et al., 1991, Nature 

20 354:84-86; Lam et al., 1991, Nature 354:82-84; Medynski, 1994, Bio/Technology 
12:709-7 10;Gallop et al., 1994, J. Medicinal Chemistry 37(9): 1233- 1251; Ohlmeyer 
et al., 1993, Proc. Natl. Acad. Sci. USA 90:10922-10926; Erb et al., 1994, Proc. Natl. 
Acad. Sci. USA 91:1 1422-1 1426; Houghten et al., 1992, Biotechniques 13:412; 
Jayawickreme et al., 1994, Proc. Natl. Acad. Sci. USA 91:1614-1618; Salmon et al., 

25 1993, Proc. Natl. Acad. Sci. USA 90: 1 1708-1 1712; PCT Publication No. WO 

93/20242; and Brenner and Lerner, 1992, Proc. Natl. Acad. Sci. USA 89:5381-5383. 

Examples of phage display libraries are described in Scott and Smith, 1990, 
Science 249:386-390; Devlin et al., 1990, Science, 249:404-406; Christian, R. B., et 
al., 1992, J. Mol. Biol. 227:71 1-718); Lenstra, 1992, J. Immunol. Meth. 152:149-157; 

30 Kay et al., 1993, Gene 128:59-65; and PCT Publication No. WO 94/1 83 1 8 dated Aug. 
18, 1994. 

In vitro translation-based libraries include but are not limited to those 
described in PCT Publication No. WO 91/05058 dated Apr. 18, 1991; and Mattheakis 
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et al., 1994, Proc. Natl. Acad. Sci. USA 91:9022-9026. 

By way of examples of nonpeptide libraries, a benzodiazepine library (see 
e.g., Bunin et al„ 1994, Proc. Natl. Acad. Sci. USA 91:4708-4712) can be adapted for 
use. Peptoid libraries (Simon et al., 1992, Proc. Nad. Acad. Sci. USA 89:9367-9371) 
5 can also be used. Another example of a library that can be used, in which the amide 
functionalities in peptides have been permethylated to generate a chemically 
transformed combinatorial library, is described by Ostresh et al. (1994, Proc. Natl. 
Acad. Sci. USA 91:11 138-1 1 142). 

The variety of non-peptide libraries that are useful in the present invention is 
10 great. For example, Ecker and Crooke, 1995, Bio/Technology 13:351-360 list 
benzodiazepines, hydantoins, piper azinediones, biphenyls, sugar analogs, beta- 
mercaptoketones, arylacetic acids, acylpiperidines, benzopyrans, cubanes, xanthines, 
aminimides, and oxazolones as among the chemical species that form the basis of 
various libraries. 

15 Non-peptide libraries can be classified broadly into two types: decorated 

monomers and oligomers. Decorated monomer libraries employ a relatively simple 
scaffold structure upon which a variety functional groups is added. Often the scaffold 
will be a molecule with a known useful pharmacological activity. For example, the 
scaffold might be the benzodiazepine structure. 

20 Non-peptide oligomer libraries utilize a large number of monomers that are 

assembled together in ways that create new shapes that depend on the order of the 
monomers. Among the monomer units that have been used are carbamates, 
pyrrolinones, and morpholinos. Peptoids, peptide-like oligomers in which the side 
chain is attached to the alpha amino group rather than the alpha carbon, form the basis 

25 of another version of non-peptide oligomer libraries. The first non-peptide oligomer 
libraries utilized a single type of monomer and thus contained a repeating backbone. 
Recent libraries have utilized more than one monomer, giving the libraries added 
flexibility. 

Screening the libraries can be accomplished by any of a variety of commonly 
30 known methods. See, e.g., the following references, which disclose screening of 

peptide libraries: Parmley and Smith, 1989, Adv. Exp. Med. Biol. 251:215-218; Scott 
and Smith, 1990, Science 249:386-390; Fowlkes et al., 1992; BioTechniques 13:422- 
427; Oldenburg et al., 1992, Proc. Natl. Acad. Sci. USA 89:5393-5397; Yu et al., 
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1994, Cell 76:933-945; Staudt et al., 1988, Science 241:577-580; Bock et al., 1992, 

Nature 355:564-566; Tuerk et al., 1992, Proc. Natl. Acad. Sci. USA 89:6988-6992; 

Ellington et al., 1992, Nature 355:850-852; U.S. Pat. No. 5,096,815, U.S. Pat. No. 

5,223,409, and U.S. Pat. No. 5,198,346, all to Ladner et al.; Rebar and Pabo, 1993, 
5 Science 263:671-673; and CT Publication No. WO 94/18318. 

In a specific embodiment, screening to identify a molecule that binds a 

polypeptide of the invention can be carried out by contacting the library members 

with a polypeptide of the invention immobilized on a solid phase and harvesting those 

library members that bind to the polypeptide of the invention. Examples of such 
10 screening methods, termed "panning" techniques are described by way of example in 

Parmley and Smith, 1988, Gene 73:305-318; Fowlkes et al., 1992, BioTechniques 

13:422-427; PCT Publication No. WO 94/18318; and in references cited herein. 
In another embodiment, the two-hybrid system for selecting interacting 

proteins in yeast (Fields and Song, 1989, Nature 340:245-246; Chien et al., 1991, 
15 Proc. Natl. Acad. Sci. USA 88:9578-9582) can be used to identify molecules that 

specifically bind to a polypeptide of the invention. 

Where the polypeptide of the invention binding molecule is a polypeptide, the 

polypeptide can be conveniently selected from any peptide library, including random 

peptide libraries, combinatorial peptide libraries, or biased peptide libraries. The term 
20 "biased" is used herein to mean that the method of generating the library is 

manipulated so as to restrict one or more parameters that govern the diversity of the 

resulting collection of molecules, in this case peptides. 

Thus, a truly random peptide library would generate a collection of peptides in 

which the probability of finding a particular amino acid at a given position of the 
25 peptide is the same for all 20 amino acids. A bias can be introduced into the library, 

however, by specifying, for example, that a lysine occur every fifth amino acid or that 

positions 4, 8, and 9 of a decapeptide library be fixed to include only arginine. 

Clearly, many types of biases can be contemplated, and the present invention is not 

restricted to any particular bias. Furthermore, the present invention contemplates 
30 specific types of peptide libraries, such as phage displayed peptide libraries and those 

that utilize a DNA construct comprising a lambda phage vector with a DNA insert. 
As mentioned above, in the case of a polypeptide of the invention binding 

molecule that is a polypeptide, the polypeptide may have about 6 to less than about 60 



WO 01/23547 



PCT/US00/26337 



amino acid residues, preferably about 6 to about 10 amino acid residues, and most 
preferably, about 6 to about 22 amino acids. In another embodiment, a polypeptide of 
the invention binding polypeptide has in the range of 15-100 amino acids, or 20-50 
amino acids. 

5 The selected polypeptide of the invention binding polypeptide can be obtained 

by chemical synthesis or recombinant expression. 

Antisense And Ribozvme (Antagonists) 

In specific embodiments, antagonists according to the present invention are 
10 nucleic acids corresponding to the sequences contained in SEQ ID NO:X, or the 

complementary strand thereof, and/or to nucleotide sequences contained a deposited 
clone. In one embodiment, antisense sequence is generated internally by the 
organism, in another embodiment, the antisense sequence is separately administered 
(see, for example, O'Connor, Neurochem., 56:560 (1991). Oligodeoxynucleotides as 
15 Anitsense Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988). 

Antisense technology can be used to control gene expression through antisense DNA 
or RNA, or through triple-helix formation. Antisense techniques are discussed for 
example, in Okano, Neurochem., 56:560 (1991); Oligodeoxynucleotides as Antisense 
Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988). Triple helix 
20 formation is discussed in, for instance, Lee et al., Nucleic Acids Research, 6:3073 

(1979); Cooney et al., Science, 241 :456 (1988); and Dervan et al., Science, 251:1300 
(1991). The methods are based on binding of a polynucleotide to a complementary 
DNA or RNA. 

For example, the use of c-myc and c-myb antisense RNA constructs to inhibit 
25 the growth of the non-lymphocytic leukemia cell line HL-60 and other cell lines was 
previously described. (Wickstrom et al. (1988); Anfossi et al. (1989)). These 
experiments were performed in vitro by incubating cells with the oligoribonucleotide. 
A similar procedure for in vivo use is described in WO 91/15580. Briefly, a pair of 
oligonucleotides for a given antisense RNA is produced as follows: A sequence 
30 complimentary to the first 15 bases of the open reading frame is flanked by an EcoRl 
site on the 5 end and a Hindlll site on the 3 end. Next, the pair of oligonucleotides is 
heated at 90°C for one minute and then annealed in 2X ligation buffer (20mM TRIS 
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HCI pH 7.5, lOmM MgC12, 10MM dithiothreitol (DTT) and 0.2 mM ATP) and then 
ligated to the EcoRl/Hind III site of the retroviral vector PMV7 (WO 91/15580). 

For example, the 5' coding portion of a polynucleotide that encodes the mature 
polypeptide of the present invention may be used to design an antisense RNA 
5 oligonucleotide of from about 10 to 40 base pairs in length. A DNA oligonucleotide 
is designed to be complementary to a region of the gene involved in transcription 
thereby preventing transcription and the production of the receptor. The antisense 
RNA oligonucleotide hybridizes to the mRNA in vivo and blocks translation of the 
mRNA molecule into receptor polypeptide. 

10 In one embodiment, the antisense nucleic acid of the invention is produced 

intracellular^ by transcription from an exogenous sequence. For example, a vector or 
a portion thereof, is transcribed, producing an antisense nucleic acid (RNA) of the 
invention. Such a vector would contain a sequence encoding the antisense nucleic 
acid of the invention. Such a vector can remain episomal or become chromosomally 

15 integrated, as long as it can be transcribed to produce the desired antisense RNA. 
Such vectors can be constructed by recombinant DNA technology methods standard 
in the art. Vectors can be plasmid, viral, or others known in the art, used for 
replication and expression in vertebrate cells. Expression of the sequence encoding a 
polypeptide of the invention, or fragments thereof, can be by any promoter known in 

20 the art to act in vertebrate, preferably human cells. Such promoters can be inducible 
or constitutive. Such promoters include, but are not limited to, the SV40 early 
promoter region (Bernoist and Chambon, Nature, 29:304-310 (1981), the promoter 
contained in the 3' long terminal repeat of Rous sarcoma virus (Yamamoto et al., 
Cell, 22:787-797 (1980), the herpes thymidine promoter (Wagner et ah, Proc. Natl. 

25 Acad. Sci. U.S.A., 78:1441-1445 (1981), the regulatory sequences of the 
metallothionein gene (Brinster et al., Nature, 296:39-42 (1982)), etc. 

The antisense nucleic acids of the invention comprise a sequence 
complementary to at least a portion of an RNA transcript of a gene of interest. 
However, absolute complementarity, although preferred, is not required. A sequence 

30 "complementary to at least a portion of an RNA," referred to herein, means a 

sequence having sufficient complementarity to be able to hybridize with the RNA, 
forming a stable duplex; in the case of double stranded antisense nucleic acids of the 
invention, a single strand of the duplex DNA may thus be tested, or triplex formation 
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may be assayed. The ability to hybridize will depend on both the degree of 1 
complementarity and the length of the antisense nucleic acid Generally, the larger the 
hybridizing nucleic acid, the more base mismatches with a RNA sequence of the 
invention it may contain and still form a stable duplex (or triplex as the case may be). 
5 One skilled in the art can ascertain a tolerable degree of mismatch by use of standard 
procedures to determine the melting point of the hybridized complex. 

Oligonucleotides that are complementary to the 5' end of the message, e.g., 
the 5' untranslated sequence up to and including the AUG initiation codon, should 
work most efficiently at inhibiting translation. However, sequences complementary 

10 to the y untranslated sequences of mRNAs have been shown to be effective at 
inhibiting translation of mRNAs as well. See generally, Wagner, R., Nature, 
372:333-335 (1994). Thus, oligonucleotides complementary to either the 5' - or 3' - 
non- translated, non-coding regions of a polynucleotide sequence of the invention 
could be used in an antisense approach to inhibit translation of endogenous mRNA. 

15 Oligonucleotides complementary to the 5' untranslated region of the mRNA should 
include the complement of the AUG start codon. Antisense oligonucleotides 
complementary to mRNA coding regions are less efficient inhibitors of translation but 
could be used in accordance with the invention. Whether designed to hybridize to the 
5' 3' - or coding region of mRNA, antisense nucleic acids should be at least six 

20 nucleotides in length, and are preferably oligonucleotides ranging from 6 to about 50 
nucleotides in length. In specific aspects the oligonucleotide is at least 10 
nucleotides, at least 17 nucleotides, at least 25 nucleotides or at least 50 nucleotides. 

The polynucleotides of the invention can be DNA or RNA or chimeric 
mixtures or derivatives or modified versions thereof, single-stranded or double- 

25 stranded. The oligonucleotide can be modified at the base moiety, sugar moiety, or 
phosphate backbone, for example, to improve stability of the molecule, hybridization, 
etc. The oligonucleotide may include other appended groups such as peptides (e.g., 
for targeting host cell receptors in vivo), or agents facilitating transport across the cell 
membrane (see, e.g., Letsinger et al., Proc. Natl. Acad. Sci. U.S.A. 86:6553-6556 

30 (1989); Lemaitre et al., Proc. Natl. Acad. Sci., 84:648-652 (1987); PCT Publication 
NO: WO88/09810, published December 15, 1988) or the blood-brain barrier (see, 
e.g., PCT Publication NO: WO89/10134, published April 25, 1988), hybridization- 
triggered cleavage agents. (See, e.g., Krol et al., BioTechniques, 6:958-976 (1988)) 
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or intercalating agents. (See, e.g., Zon, Pharm. Res., 5:539-549 (1988)). To this end, 
the oligonucleotide may be conjugated to another molecule, e.g., a peptide, 
hybridization triggered cross-linking agent, transport agent, hybridization-triggered 
cleavage agent, etc. 

5 The antisense oligonucleotide may comprise at least one modified base moiety 

which is selected from the group including, but not limited to, 5-fluorouracil, 
5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xantine, 4-acetylcytosine, 
5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl-2-thiouridine, 
5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 

10 inosine, N6-isopentenyladenine, l-methylguanine, 1-methylinosine, 

2,2-dimethylguanine, 2-methyladenine, 2-methylguanine, 3-methylcytosine, 
5-methylcytosine, N6-adenine, 7-methylguanine, 5-methylaminomethyluracil, 
5-methoxyaminomethyl-2-thiouracil, beta-D-mannosylqueosine, 
5'-methoxycarboxymethyIuracil, 5-methoxyuracil, 2-methylthio-N6- 

15 isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 
5-methyluracil, uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 
5-methyl-2-thiouracil, 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 
2,6-diaminopurine. 

20 The antisense oligonucleotide may also comprise at least one modified sugar 

moiety selected from the group including, but not limited to, arabinose, 

2-fluoroarabinose, xylulose, and hexose. 

In yet another embodiment, the antisense oligonucleotide comprises at least 

one modified phosphate backbone selected from the group including, but not limited 
25 to, a phosphorothioate, a phosphorodithioate, a phosphoramidothioate, a 

phosphoramidate, a phosphordiamidate, a methylphosphonate, an alkyl 

phosphotriester, and a formacetal or analog thereof. 

In yet another embodiment, the antisense oligonucleotide is an a-anomeric 

oligonucleotide. An a-anomeric oligonucleotide forms specific double-stranded 
30 hybrids with complementary RNA in which, contrary to the usual b-units, the strands 

run parallel to each other (Gautier et al., Nucl. Acids Res., 15:6625-6641 (1987)). 

The oligonucleotide is a 2-0-methylribonucleotide (Inoue et al., Nucl. Acids Res., 



WO 01/23547 



PCT/USOO/26337 



15:6131-6148 (1987)), or a chimeric RNA-DNA analogue (Inoue et al., FEBS Lett. 
215:327-330(1987)). 

Polynucleotides of the invention may be synthesized by standard methods 
known in the art, e.g. by use of an automated DNA synthesizer (such as are 
5 commercially available from Biosearch, Applied Biosystems, etc.). As examples, 
phosphorothioate oligonucleotides may be synthesized by the method of Stein et al. 
(Nucl. Acids Res., 16:3209 (1988)), methylphosphonate oligonucleotides can be 
prepared by use of controlled pore glass polymer supports (Sarin et al., Proc. Natl. 
Acad. Sci. U.S.A., 85:7448-7451 (1988)), etc. 

10 While antisense nucleotides complementary to the coding region sequence of 

the invention could be used, those complementary to the transcribed untranslated 
region are most preferred. 

Potential antagonists according to the invention also include catalytic RNA, or 
a ribozyme (See, e.g., PCT International Publication WO 90/1 1364, published 

15 October 4, 1990; Sarver et al, Science, 247: 1222-1225 (1990). While ribozymes that 
cleave mRNA at site specific recognition sequences can be used to destroy mRNAs 
corresponding to the polynucleotides of the invention, the use of hammerhead 
ribozymes is preferred. Hammerhead ribozymes cleave mRNAs at locations dictated 
by flanking regions that form complementary base pairs with the target mRNA. The 

20 sole requirement is that the target mRNA have the following sequence of two bases: 
5' -UG-3' . The construction and production of hammerhead ribozymes is well 
known in the art and is described more fully in Haseloff and Gerlach, Nature, 
334:585-591 (1988). There are numerous potential hammerhead ribozyme cleavage 
sites within each nucleotide sequence disclosed in the sequence listing. Preferably, 

25 the ribozyme is engineered so that the cleavage recognition site is located near the 5' 
end of the mRNA corresponding to the polynucleotides of the invention; i.e., to 
increase efficiency and minimize the intracellular accumulation of non-functional 
mRNA transcripts. 

As in the antisense approach, the ribozymes of the invention can be composed 
30 of modified oligonucleotides (e.g. for improved stability, targeting, etc.) and should 
be delivered to cells which express the polynucleotides of the invention in vivo. 
DNA constructs encoding the ribozyme may be introduced into the cell in the same 
manner as described above for the introduction of antisense encoding DNA. A 
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preferred method of delivery involves using a DNA construct "encoding" the 
ribozyme under the control of a strong constitutive promoter, such as, for example, 
pol III or pol II promoter, so that transfected cells will produce sufficient quantities of 
the ribozyme to destroy endogenous messages and inhibit translation. Since 
5 ribozymes unlike antisense molecules, are catalytic, a lower intracellular 
concentration is required for efficiency. 

Antagonist/agonist compounds may be employed to inhibit the cell growth 
and proliferation effects of the polypeptides of the present invention on neoplastic 
cells and tissues, i.e. stimulation of angiogenesis of tumors, and, therefore, retard or 
10 prevent abnormal cellular growth and proliferation, for example, in tumor formation 
or growth. 

The antagonist/agonist may also be employed to prevent hyper-vascular 
diseases, and prevent the proliferation of epithelial lens cells after extracapsular 
cataract surgery. Prevention of the mitogenic activity of the polypeptides of the 
15 present invention may also be desirous in cases such as restenosis after balloon 
angioplasty. 

The antagonist/agonist may also be employed to prevent the growth of scar 
tissue during wound healing. 

The antagonist/agonist may also be employed to treat, prevent, and/or 
20 diagnose the diseases described herein. 

Thus, the invention provides a method of treating or preventing diseases, 
disorders, and/or conditions, including but not limited to the diseases, disorders, 
and/or conditions listed throughout this application, associated with overexpression of 
a polynucleotide of the present invention by administering to a patient (a) an antisense 
25 molecule directed to the polynucleotide of the present invention, and/or (b) a 
ribozyme directed to the polynucleotide of the present invention, 
invention, and/or (b) a ribozyme directed to the polynucleotide of the present 
invention 

30 Other Activities 

The polypeptide of the present invention, as a result of the ability to stimulate 
vascular endothelial cell growth, may be employed in treatment for stimulating re- 
vascularization of ischemic tissues due to various disease conditions such as 
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thrombosis, arteriosclerosis, and other cardiovascular conditions. These polypeptide 
may also be employed to stimulate angiogenesis and limb regeneration, as discussed 
above. 

The polypeptide may also be employed for treating wounds due to injuries, 
5 burns, post-operative tissue repair, and ulcers since they are mitogenic to various cells 
of different origins, such as fibroblast cells and skeletal muscle cells, and therefore, 
facilitate the repair or replacement of damaged or diseased tissue. 

The polypeptide of the present invention may also be employed stimulate 
neuronal growth and to treat, prevent, and/or diagnose neuronal damage which occurs 
10 in certain neuronal disorders or neurodegenerative conditions such as Alzheimer's 
disease, Parkinson's disease, and AIDS-related complex. The polypeptide of the 
invention may have the ability to stimulate chondrocyte growth, therefore, they may 
be employed to enhance bone and periodontal regeneration and aid in tissue 
transplants or bone grafts. 
15 The polypeptide of the present invention may be also be employed to prevent 

skin aging due to sunburn by stimulating keratinocyte growth. 

The polypeptide of the invention may also be employed for preventing hair 
loss, since FGF family members activate hair-forming cells and promotes melanocyte 
growth. Along the same lines, the polypeptides of the present invention may be 
20 employed to stimulate growth and differentiation of hematopoietic cells and bone 
marrow cells when used in combination with other cytokines. 

The polypeptide of the invention may also be employed to maintain organs 
before transplantation or for supporting cell culture of primary tissues. 

The polypeptide of the present invention may also be employed for inducing 
25 tissue of mesodermal origin to differentiate in early embryos. 

The polypeptide or polynucleotides and/or agonist or antagonists of the 
present invention may also increase or decrease the differentiation or proliferation of 
embryonic stem cells, besides, as discussed above, hematopoietic lineage. 
30 The polypeptide or polynucleotides and/or agonist or antagonists of the 

present invention may also be used to modulate mammalian characteristics, such as 
body height, weight, hair color, eye color, skin, percentage of adipose tissue, 
pigmentation, size, and shape (e.g., cosmetic surgery). Similarly, polypeptides or 
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polynucleotides and/or agonist or antagonists of the present invention may be used to 
modulate mammalian metabolism affecting catabolism, anabolism, processing, 
utilization, and storage of energy. 

Polypeptide or polynucleotides and/or agonist or antagonists of the present 
5 invention may be used to change a mammal's mental state or physical state by 

influencing biorhythms, caricadic rhythms, depression (including depressive diseases, 
disorders, and/or conditions), tendency for violence, tolerance for pain, reproductive 
capabilities (preferably by Activin or Inhibin-like activity), hormonal or endocrine 
levels, appetite, libido, memory, stress, or other cognitive qualities. 
10 Polypeptide or polynucleotides and/or agonist or antagonists of the present 

invention may also be used as a food additive or preservative, such as to increase or 
decrease storage capabilities, fat content, lipid, protein, carbohydrate, vitamins, 
minerals, cofactors or other nutritional components. 

15 Other Preferred Embodiments 

Other preferred embodiments of the claimed invention include an isolated 
nucleic acid molecule comprising a nucleotide sequence which is at least 95% 
identical to a sequence of at least about 50 contiguous nucleotides in the nucleotide 
sequence of SEQ ID NO:X wherein X is any integer as defined in Table 1 . 

20 Also preferred is a nucleic acid molecule wherein said sequence of contiguous 

nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5' Nucleotide of 
the Clone Sequence and ending with the nucleotide at about the position of the 3' 
Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1 . 

25 Also preferred is a nucleic acid molecule wherein said sequence of contiguous 

nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5' Nucleotide of 
the Start Codon and ending with the nucleotide at about the position of the 3' 
Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1. 

30 Similarly preferred is a nucleic acid molecule wherein said sequence of 

contiguous nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the 
range of positions beginning with the nucleotide at about the position of the 5' 
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Nucleotide of the First Amino Acid of the Signal Peptide and ending with the 
nucleotide at about the position of the 3' Nucleotide of the Clone Sequence as 
defined for SEQ ID NO:X in Table 1. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
5 sequence which is at least 95% identical to a sequence of at least about 1 50 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X. 

Further preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least about 500 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X. 

10 A further preferred embodiment is a nucleic acid molecule comprising a 

nucleotide sequence which is at least 95% identical to the nucleotide sequence of SEQ 
ID NO:X beginning with the nucleotide at about the position of the 5' Nucleotide of 
the First Amino Acid of the Signal Peptide and ending with the nucleotide at about 
the position of the 3' Nucleotide of the Clone Sequence as defined for SEQ ID NO:X 

15 in Table 1. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to the complete 
nucleotide sequence of SEQ ID NO:X. 

Also preferred is an isolated nucleic acid molecule which hybridizes under 
20 stringent hybridization conditions to a nucleic acid molecule, wherein said nucleic 
acid molecule which hybridizes does not hybridize under stringent hybridization 
conditions to a nucleic acid molecule having a nucleotide sequence consisting of only 
A residues or of only T residues. 

Also preferred is a composition of matter comprising a DNA molecule which 
25 comprises a human cDNA clone identified by a cDNA Clone Identifier in Table 1 , 
which DNA molecule is contained in the material deposited with the American Type 
Culture Collection and given the ATCC Deposit Number shown in Table 1 for said 
cDNA Clone Identifier. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
30 sequence which is at least 95% identical to a sequence of at least 50 contiguous 

nucleotides in the nucleotide sequence of a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1 , which DNA molecule is contained in the deposit given the 
ATCC Deposit Number shown in Table 1 . 
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Also preferred is an isolated nucleic acid molecule, wherein said sequence of 
at least 50 contiguous nucleotides is included in the nucleotide sequence of the 
complete open reading frame sequence encoded by said human cDNA clone. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
5 sequence which is at least 95% identical to sequence of at least 150 contiguous 
nucleotides in the nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to sequence of at 
least 500 contiguous nucleotides in the nucleotide sequence encoded by said human 

10 cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to the complete 
nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is a method for detecting in a biological 

15 sample a nucleic acid molecule comprising a nucleotide sequence which is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X 
wherein X is any integer as defined in Table 1 ; and a nucleotide sequence encoded by 
a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 

20 in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1 ; which method comprises a step of comparing a nucleotide sequence of at least one 
nucleic acid molecule in said sample with a sequence selected from said group and 
determining whether the sequence of said nucleic acid molecule in said sample is at 
least 95% identical to said selected sequence. 

25 Also preferred is the above method wherein said step of comparing sequences 

comprises determining the extent of nucleic acid hybridization between nucleic acid 
molecules in said sample and a nucleic acid molecule comprising said sequence 
selected from said group. Similarly, also preferred is the above method wherein said 
step of comparing sequences is performed by comparing the nucleotide sequence 

30 determined from a nucleic acid molecule in said sample with said sequence selected 
from said group. The nucleic acid molecules can comprise DNA molecules or RNA 
molecules. 
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A further preferred embodiment is a method for identifying the species, tissue 
or cell type of a biological sample which method comprises a step of detecting nucleic 
acid molecules in said sample, if any, comprising a nucleotide sequence that is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
5 selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X 

wherein X is any integer as defined in Table 1; and a nucleotide sequence encoded by 
a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1. 

10 The method for identifying the species, tissue or cell type of a biological 

sample can comprise a step of detecting nucleic acid molecules comprising a 
nucleotide sequence in a panel of at least two nucleotide sequences, wherein at least 
one sequence in said panel is at least 95% identical to a sequence of at least 50 
contiguous nucleotides in a sequence selected from said group. 

15 Also preferred is a method for diagnosing in a subject a pathological condition 

associated with abnormal structure or expression of a gene encoding a secreted 
protein identified in Table 1, which method comprises a step of detecting in a 
biological sample obtained from said subject nucleic acid molecules, if any, 
comprising a nucleotide sequence that is at least 95% identical to a sequence of at' 

20 least 50 contiguous nucleotides in a sequence selected from the group consisting of: a 
nucleotide sequence of SEQ ID NO:X wherein X is any integer as defined in Table 1; 
and a nucleotide sequence encoded by a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1 and contained in the deposit with the ATCC Deposit 
Number shown for said cDNA clone in Table 1 . 

25 The method for diagnosing a pathological condition can comprise a step of 

detecting nucleic acid molecules comprising a nucleotide sequence in a panel of at 
least two nucleotide sequences, wherein at least one sequence in said panel is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from said group. 

30 Also preferred is a composition of matter comprising isolated nucleic acid 

molecules wherein the nucleotide sequences of said nucleic acid molecules comprise 
a panel of at least two nucleotide sequences, wherein at least one sequence in said 
panel is at least 95% identical to a sequence of at least 50 contiguous nucleotides in a 
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sequence selected from the group consisting of: a nucleotide sequence of SEQ ID 
NO:X wherein X is any integer as defined in Table 1 ; and a nucleotide sequence 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
5 clone in Table 1 . The nucleic acid molecules can comprise DNA molecules or RNA 
molecules. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 90% identical to a sequence of at least about 10 contiguous amino acids in the 
amino acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1. 
10 Also preferred is a polypeptide, wherein said sequence of contiguous amino 

acids is included in the amino acid sequence of SEQ ID NO: Y in the range of 
positions beginning with the residue at about the position of the First Amino Acid of 
the Secreted Portion and ending with the residue at about the Last Amino Acid of the 
Open Reading Frame as set forth for SEQ ID NO:Y in Table 1. 
15 Also preferred is an isolated polypeptide comprising an amino acid sequence 

at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of SEQ ID NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 95% identical to a sequence of at least about 100 contiguous amino 
20 acids in the amino acid sequence of SEQ ID NO: Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 95% identical to the complete amino acid sequence of SEQ ID 
NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
25 sequence at least 90% identical to a sequence of at least about 10 contiguous amino 
acids in the complete amino acid sequence of a secreted protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained in the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1 . 

Also preferred is a polypeptide wherein said sequence of contiguous amino 
30 acids is included in the amino acid sequence of a secreted portion of the secreted 
protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in 
Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table 1. 
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Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of the secreted portion of the protein encoded by a human cDNA 
clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit 
5 with the ATCC Deposit Number shown for said cDN A clone in Table 1 . 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 100 contiguous amino acids in 
the amino acid sequence of the secreted portion of the protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained in the 
10 deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1 . 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to the amino acid sequence of the secreted portion of the protein 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
15 clone in Table 1. 

Further preferred is an isolated antibody which binds specifically to a 
polypeptide comprising an amino acid sequence that is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the group 
consisting of: an amino acid sequence of SEQ ID NO: Y wherein Y is any integer as 
20 defined in Table 1 ; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1. 

Further preferred is a method for detecting in a biological sample a 
25 polypeptide comprising an amino acid sequence which is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the group 
consisting of: an amino acid sequence of SEQ ID NO: Y wherein Y is any integer as 
defined in Table 1 ; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
30 in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1 ; which method comprises a step of comparing an amino acid sequence of at least 
one polypeptide molecule in said sample with a sequence selected from said group 
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and determining whether the sequence of said polypeptide molecule in said sample is 
at least 90% identical to said sequence of at least 10 contiguous amino acids. 

Also preferred is the above method wherein said step of comparing an amino 
acid sequence of at least one polypeptide molecule in said sample with a sequence 
5 selected from said group comprises determining the extent of specific binding of 
polypeptides in said sample to an antibody which binds specifically to a polypeptide 
comprising an amino acid sequence that is at least 90% identical to a sequence of at 
least 10 contiguous amino acids in a sequence selected from the group consisting of: 
an amino acid sequence of SEQ ID NO: Y wherein Y is any integer as defined in 

10 Table 1 ; and a complete amino acid sequence of a protein encoded by a human cDNA 
clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit 
with the ATCC Deposit Number shown for said cDNA clone in Table 1 . 

Also preferred is the above method wherein said step of comparing sequences 
is performed by comparing the amino acid sequence determined from a polypeptide 

15 molecule in said sample with said sequence selected from said group. 

Also preferred is a method for identifying the species, tissue or cell type of a 
biological sample which method comprises a step of detecting polypeptide molecules 
in said sample, if any, comprising an amino acid sequence that is at least 90% 
identical to a sequence of at least 10 contiguous amino acids in a sequence selected 

20 from the group consisting of: an amino acid sequence of SEQ ID NO: Y wherein Y is 
any integer as defined in Table 1 ; and a complete amino acid sequence of a secreted 
protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in 
Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table I . 

25 Also preferred is the above method for identifying the species, tissue or cell 

type of a biological sample, which method comprises a step of detecting polypeptide 
molecules comprising an amino acid sequence in a panel of at least two amino acid 
sequences, wherein at least one sequence in said panel is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the above 

30 group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure or expression of a gene encoding a secreted 
protein identified in Table 1 , which method comprises a step of detecting in a 
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biological sample obtained from said subject polypeptide molecules comprising an 
amino acid sequence in a panel of at least two amino acid sequences, wherein at least 
one sequence in said panel is at least 90% identical to a sequence of at least 10 
contiguous amino acids in a sequence selected from the group consisting of: an amino 
5 acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1; and a 
complete amino acid sequence of a secreted protein encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table 1 . 

In any of these methods, the step of detecting said polypeptide molecules 

10 includes using an antibody. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a nucleotide sequence encoding a 
polypeptide wherein said polypeptide comprises an amino acid sequence that is at 
least 90% identical to a sequence of at least 10 contiguous amino acids in a sequence 

15 selected from the group consisting of: an amino acid sequence of SEQ ID NO:Y 

wherein Y is any integer as defined in Table 1; and a complete amino acid sequence 
of a secreted protein encoded by a human cDNA clone identified by a cDNA Clone 
Identifier in Table 1 and contained in the deposit with the ATCC Deposit Number 
shown for said cDNA clone in Table 1. 

20 Also preferred is an isolated nucleic acid molecule, wherein said nucleotide 

sequence encoding a polypeptide has been optimized for expression of said 
polypeptide in a prokaryotic host. 

Also preferred is an isolated nucleic acid molecule, wherein said polypeptide 
comprises an amino acid sequence selected from the group consisting of: an amino 

25 acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1; and a 
complete amino acid sequence of a secreted protein encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table 1. 

Further preferred is a method of making a recombinant vector comprising 

30 inserting any of the above isolated nucleic acid molecule into a vector. Also preferred 
is the recombinant vector produced by this method. Also preferred is a method of 
making a recombinant host cell comprising introducing the vector into a host cell, as 
well as the recombinant host cell produced by this method. 
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Also preferred is a method of making an isolated polypeptide comprising 
culturing this recombinant host cell under conditions such that said polypeptide is 
expressed and recovering said polypeptide. Also preferred is this method of making 
an isolated polypeptide, wherein said recombinant host cell is a eukaryotic cell and 
5 said polypeptide is a secreted portion of a human secreted protein comprising an 

amino acid sequence selected from the group consisting of: an amino acid sequence of 
SEQ ID NO: Y beginning with the residue at the position of the First Amino Acid of 
the Secreted Portion of SEQ ID NO: Y wherein Y is an integer set forth in Table 1 and 
said position of the First Amino Acid of the Secreted Portion of SEQ ID NO: Y is 

10 defined in Table 1; and an amino acid sequence of a secreted portion of a protein 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1. The isolated polypeptide produced by this method is also preferred. 
Also preferred is a method of treatment of an individual in need of an 

15 increased level of a secreted protein activity, which method comprises administering 
to such an individual a pharmaceutical composition comprising an amount of an 
isolated polypeptide, polynucleotide, or antibody of the claimed invention effective to 
increase the level of said protein activity in said individual. 

The above-recited applications have uses in a wide variety of hosts. Such 

20 hosts include, but are not limited to, human, murine, rabbit, goat, guinea pig, camel, 
horse, mouse, rat, hamster, pig, micro-pig, chicken, goat, cow, sheep, dog, cat, non- 
human primate, and human. In specific embodiments, the host is a mouse, rabbit, 
goat, guinea pig, chicken, rat, hamster, pig, sheep, dog or cat. In preferred 
embodiments, the host is a mammal. In most preferred embodiments, the host is a 

25 human. 

In specific embodiments of the invention, for each "Contig ID" listed in the 
fourth column of Table 6, preferably excluded are one or more polynucleotides 
comprising, or alternatively consisting of, a nucleotide sequence referenced in the 
fifth column of Table 6 and described by the general formula of a-b, whereas a and b 
30 are uniquely determined for the corresponding SEQ ID NO:X referred to in column 3 
of Table 6. Further specific embodiments are directed to polynucleotide sequences 
excluding one, two, three, four, or more of the specific polynucleotide sequences 
referred to in the fifth column of Table 6. In no way is this listing meant to encompass 
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all of the sequences which may be excluded by the general formula, it is just a 
representative example. All references available through these accessions are hereby 
incorporated by reference in their entirety. 



TABLE 6 



Gene 
No. 


cDNA Clone 
ID 


NT 
SEQ 

ID 
NO: 

X 


Contig ID 


Public Accession Numbers 


1 


HFXKL60 


11 


895307 


AL 120438, AI921004, A1439961, AL 120462, 
AW020605, AA845400, AI735558, N99606, 
AA075975, AW377662, N94920, AA9 13496, 
AA776656, AA853938, AI538936, AI439956, 
AI439915, AI745155, R80501, AA993066, 
AA935277, H20646, AA3I2166, AW449188, 
All 6 1 350, W 1 9543, AA884866, AA2805 1 7, 
AA074079, AA507112, N92660, N28284, 
AA729426, AW268722, H20553, AI692463, 
D61610, H86010, F06525, A1439955, N26361, 
AA3281 10, AA323266, D80162, AA323025, 
H03623, AA371 140, AI538058, N451 10, 
AA326633, AI885932, R80536, H60914, 
D80186, R36355, D81718, AA93804O, 
R80395, AI088564, AA5 13966, H99238, 
AW367972, H60829, AA374067, R80424, 
D59526, AA369346, AA360342, AI249944, 
Z39473, AA096186, AI832915, AA565386, 
AA564714, AW023302, N64587, AA502098, 
AI49I850, AC006312, AC006023, AL1 17328, 
AC007283, AC006011, AC005667, 
AL021 155, AF001552, AF196969, AC004167, 
AC004039, AC002425, AL049759, 
AC002128, AL050318, AF196972, AL022326, 
AC002470 AC005821 AC00449I 
AC005089, AC002302, AC007I93, 
AC00597 1 , Z8 1 365, AC005839, AC003 1 03, 
AC007731, AL031729, AL049301, 
AC005500, AC003029, AC005399, 
AC002126, AL049776, AC005901, 
AL022322, AC006530, AJ003147, AC005015, 
AC004832, Y10196, AL096791, AF 196779, 
AC002369, AL022318, AL096775, 
AC005696, AC006538, AC002310, 
AC006084, AC007546, AC007041, Z83844, 
AL023799, AL 1 33245, AD001527, 
AL049780, AC004686, AC006449, 
AC002300, AC005081, Z97876, AL133I63, 
AP000553, AL031662, AC004659, ALI2I653, 
AL049849, AL 135744, Z99943, AC005519, 
AP00050I , AC002492, AL096701 , AP000065, 
AL03I289, AP000010, AC004694, AC006965, 
AC005702, AC005520, AL035400, 
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AC004685, AP0OO 1 17, AL121 603, AC007 191, 
AL035086, AC003071, AL022315, 
AC006277, AL109827, AF030453, AJ010597, 
AL023879, AC005005, AC004655, 
AC007055, AC005632, AL034423, AP000050, 
AA731779,AA738378, AA092342, and 
AA55I183. 


2 


HKAC064 


12 


897591 


W7382 1 , AA7063 1 6, AI 1 3 1 566, AI807653, 
AW001367, AI141 167, AI243460, AA854719, 
W73855, Al 161236, AW129599, AA156530, 
AW009909, AI144221, AI148339, AI092860, 
AA740424, All 271 18, AA846828, W95733, 
AI207836, All 50077, AW009219, AI920791, 
W94659, AI092290, All 60306, AI 146274, 
AA480817, AI093208, W02504, AI884343, 
AI090543, AI659437, AA683607, W68306, 
AA457707, W69100, AI201606, W92535, 
AA732945, AI968950, AA025788, AA723266, 
AI 1 9 1 440, W6938 1 , AI040335, W69 101 , 
All 404 12 AI27634^ AI2R8161 
AA559049, W95987, A1240970, AI2 17041, 
AA733 1 3 1 , AI3 1 14 1 1 , AI 1 23650, W58747, 
AA025948, AA369872, W35291 , T84463, 
AA369873, AI9I4430, W94668, AA022504, 
AA897755, W95776, AA369987, W25575, 
C00662, AW002963, W69380, AI9 15707, 
H45934, AA777022, AI2701 14, AD001502, 
AF086315, AC022517, AC005037, AF196971, 
and AC0050II. 


3 


HKGBP52 


13 


899282 


AW058657, AA400627, A1692280, 
AI342528, AI743405, AA400382, A1675621, 
AI808100, AI68829J, AI340200, AI70I582, 
AW135173 t AI813453, AA393033, AI343951, 
AI299820, T03738, N24268, H98701, 
AI040531, H54669, R56558, A1830628, 
HO 1460, CI 6675, AA7076I6, AI146912, 
H00353, HO 1555, R21829, AI755214, 
AI754567, AI754105, R56559, AA535216, 
AI249688, AI080307, AL 1 35377, AW13I356, 
AI0383O4, R21894, AW 103406, AI569100, 
AI858691, AI583I42, AW192599, AI077941, 
AA704393, AA602906, H00307, AA491767, 
AA7 19073, AA659832, AI884383, 
AW270385, AI0613I3, AI679002, 
AW270255, AI590458, AI679759, AI926728, 
AW069227, AA 176978, AI732502, AI79I458, 
AI754336, A1590580, A1590499, AI499376, 
AW022934, AI7531 13, AW277253, 
AW438856, AA584765, AA484892, 
AI609972, A1791659, N71685, AA444I66, 
AI354423, H85383, AA 17 1892, AW089950, 
AI572680, AA715173, AI636734, T57096, 
AI70778 8, AA62280 1 , T7 1 936, AI43 1513, 
AA583386, AI753488, AI340151, A1246796, 
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X54 1 79, AF0I5155, U67831, AF015154, 
M37551, U67212, X75335, U73684, Z951 15, 
AP0002 1 3, AP0001 35, L47228, AP00003 1 , 
L29766, AC005060, AC005972, AF 154840, 
AC010722, AC006088, X5418I , X54I78, 
AC008055, U 18388, AC004388, X55925, 
AC002299, AL00872 1, AC0061 26, L8 1 824, 
AC004972, AC004901, AL050325, AP000155, 
Z68322, AL022393, AC004467, U67801, 
AL 12 1603, U 18390, U57007, U 1839 1, 
AC007014, U18394, U18395, U08988, 
Z98744, AC006I32, AF 129077, ABO 18249, 
D83989, AP000253, AL021940, AC005783, 
X74558, AC006385, AJ010770, X55932, 
U18392, U57005, D49685, AP000432, 
AP000265, AC007324, X55926, AC006571, 
S50469, AC005332, AC005261, Z95124, 
AC009336, AL031782, U57008, AC005844, 
AL008728, X55927, U 1 8387, U18393, 
X54I77, 151997, X83604, X55929, X55933, 
AL03131 1 , U18400, AL023280, AL035587, 
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AC005089, AC007685, AP0O0I0I, AP000034, 
L13176, AC006962, Z84482, AC004075, 
AC0024I2, AC007751, AC006206, 
AC004940, ACO 10175, AC0O2470, 
AC009802, AC007868, AF165I47, AL022320, 
AL035252, AC004749, AC00404 1 , 
AC004236, AC0I0202, AL02I392. 
AC0O4752, AC005217, U57006, Z94721, 
U66059, AP000567, AL031577, AC006277, 
AC005210, AC0O4675, AC005699, 
AF015151, ACOO460O, AC005738, Z82210, 
AL049613, AC002310, AL035402, 
AC004691, AC0O5768, U73634, X55924, 
AL034420, U57O09, AL035410, AF088219, 
AC003078, AC004904, AC007228, 
AL021 155, U18398, AL023284, AL049653, 
AC004650, AL031283, AL 109985, 
AC005535, AF1 13008, AC005242, Z99496, 
AC005291, AC0O4466, AC004643, 
AL050097, AC0O5594, Z997I6, J00082, 
X54175, AC005253, AC004263, Z69666, 
AC008170, AC0O5603, AC008168, 
AL008709, Z98046, AC002466, Z98051, 
AL030997, AL034562, AL00905 1, AL022163, 
AC005541, AC0O3683, AL031734, 
AC003080, X87344, AL 121578, AP000229, 
AL109865, AP000455, S56773, AL03I68I, 
AC004019, AP0OOI93, AL03I281, AF 14 1976, 
AC007033, Z7 1 1 82, AL03 1 3 1 2, AL 1 096 1 8, 
AL096771, AC007099, AP000473, AP000365, 
AC004002, AC0O3OO7, AC005587, 
AL121658, AC0O469O, AP000014, AP0001 15, 
AC005752, AC0O8 101, AL022238, AP0003 1 1 , 
AC004485, X54180, AP000548, AF165142, 
AL1327I6, AC004682, AP000257, Z49258. 
AP000098, AC0O4015, AC008072, AL021393, 
AC004686, AC005859, AL050333, 
AL022722, AP000961, AC006205, AC006997, 
AB020861, AP0001 17, AC00651 1, Z97634, 
AL049759, AL035079, AC005082, 
AC007514, AC005694, Z70042, AL034400, 
AC002540, AC004013, AC006442, 
AC007848, AL049766, U7593 1 , AC005363, 
AL03 1770, AL03 1904, and AL 109801, 
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Having generally described the invention, the same will be more readily 
understood by reference to the following examples, which are provided by way of 
illustration and are not intended as limiting. 

5 

Examples 

Example 1: Isolation of a Selected cDNA Clone From the Deposited Sample 

Each cDNA clone in a cited ATCC deposit is contained in a plasmid vector. 

10 Table 1 identifies the vectors used to construct the cDNA library from which each 
clone was isolated. In many cases, the vector used to construct the library is a phage 
vector from which a plasmid has been excised. The table immediately below 
correlates the related plasmid for each phage vector used in constructing the cDNA 
library. For example, where a particular clone is identified in Table I as being 

15 isolated in the vector "Lambda Zap," the corresponding deposited clone is in 
"pBluescript." 

Vector Used to Construct Library Corresponding Deposited 

Plasmid 

Lambda Zap pBluescript (pBS) 

20 Uni-Zap XR pBluescript (pBS) 

Zap Express pBK 
lafmid BA plafmid B A 

pSportl pSportl 
pCMVSport 2.0 pCMVSport 2.0 

25 pCMVSport 3.0 pCMVSport 3.0 

pCR®2.1 pCR®2.1 
Vectors Lambda Zap (U.S. Patent Nos. 5,128,256 and 5,286,636), Uni-Zap 
XR (U.S. Patent Nos. 5,128, 256 and 5,286,636), Zap Express (U.S. Patent Nos. 
5,128,256 and 5,286,636), pBluescript (pBS) (Short, J. M. et al., Nucleic Acids Res. 
30 16:7583-7600 (1988); Alting-Mees, M. A. and Short, J. M., Nucleic Acids Res. 

17:9494 (1989)) and pBK (Alting-Mees, M. A. et al., Strategies 5:58-61 (1992)) are 
commercially available from Stratagene Cloning Systems, Inc., 1 101 1 N. Torrey 
Pines Road, La Jolla, CA, 92037. pBS contains an ampicillin resistance gene and 
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pBK contains a neomycin resistance gene. Both can be transformed into E. coli strain 
XL-1 Blue, also available from Stratagene. pBS comes in 4 forms SK+, SK-, KS+ 
and KS. The S and K refers to the orientation of the polylinker to the T7 and T3 
primer sequences which flank the polylinker region ("S" is for SacI and M K" is for 
5 Kpnl which are the first sites on each respective end of the linker). M +" or "-" refer to 
the orientation of the f 1 origin of replication ("ori"), such that in one orientation, 
single stranded rescue initiated from the f 1 ori generates sense strand DNA and in the 
other, antisense. 

Vectors pSportl, pCMVSport 2.0 and pCMVSport 3.0, were obtained from 

10 Life Technologies, Inc., P. O. Box 6009, Gaithersburg, MD 20897. All Sport vectors 
contain an ampicillin resistance gene and may be transformed into E. coli strain 
DH10B, also available from Life Technologies. (See, for instance, Gruber, C. E., et 
al., Focus 15:59 (1993).) Vector lafmid BA (Bento Soares, Columbia University, 
NY) contains an ampicillin resistance gene and can be transformed into E. coli strain 

15 XL-1 Blue. Vector pCR®2.1, which is available from Invitrogen, 1600 Faraday 
Avenue, Carlsbad, CA 92008, contains an ampicillin resistance gene and may be 
transformed into E. coli strain DH10B, available from Life Technologies. (See, for 
instance, Clark, J. M., Nuc. Acids Res. 16:9677-9686 (1988) and Mead, D. et al., 
Bio/Technology 9: (1991).) Preferably, a polynucleotide of the present invention 

20 does not comprise the phage vector sequences identified for the particular clone in 
Table 1, as well as the corresponding plasmid vector sequences designated above. 

The deposited material in the sample assigned the ATCC Deposit Number 
cited in Table 1 for any given cDNA clone also may contain one or more additional 
plasmids, each comprising a cDNA clone different from that given clone. Thus, 

25 deposits sharing the same ATCC Deposit Number contain at least a plasmid for each 
cDNA clone identified in Table 1. Typically, each ATCC deposit sample cited in 
Table 1 comprises a mixture of approximately equal amounts (by weight) of about 50 
plasmid DNAs, each containing a different cDNA clone; but such a deposit sample 
may include plasmids for more or less than 50 cDNA clones, up to about 500 cDNA 

30 clones. 

Two approaches can be used to isolate a particular clone from the deposited 
sample of plasmid DNAs cited for that clone in Table 1 . First, a plasmid is directly 
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isolated by screening the clones using a polynucleotide probe corresponding to SEQ 
ID NO:X. 

Particularly, a specific polynucleotide with 30-40 nucleotides is synthesized 
using an Applied Biosystems DNA synthesizer according to the sequence reported. 
5 The oligonucleotide is labeled, for instance, with 32 P-y-ATP using T4 polynucleotide 
kinase and purified according to routine methods. (E.g., Maniatis et al., Molecular 
Cloning: A Laboratory Manual, Cold Spring Harbor Press, Cold Spring, NY (1982).) 
The plasmid mixture is transformed into a suitable host, as indicated above (such as 
XL-1 Blue (Stratagene)) using techniques known to those of skill in the art, such as 

10 those provided by the vector supplier or in related publications or patents cited above. 
The transformants are plated on 1.5% agar plates (containing the appropriate selection 
agent, e.g., ampicillin) to a density of about 150 transformants (colonies) per plate. 
These plates are screened using Nylon membranes according to routine methods for 
bacterial colony screening (e.g., Sambrook et al., Molecular Cloning: A Laboratory 

15 Manual, 2nd Edit., (1989), Cold Spring Harbor Laboratory Press, pages 1.93 to 
1. 104), or other techniques known to those of skill in the art. 

Alternatively, two primers of 17-20 nucleotides derived from both ends of the 
SEQ ID NO:X (i.e., within the region of SEQ ID NO:X bounded by the 5' NT and 
the y NT of the clone defined in Table 1) are synthesized and used to amplify the 

20 desired cDNA using the deposited cDNA plasmid as a template. The polymerase 

chain reaction is carried out under routine conditions, for instance, in 25 ul of reaction 
mixture with 0.5 ug of the above cDNA template. A convenient reaction mixture is 
1.5-5 mM MgCl 2 , 0.01% (w/v) gelatin, 20 uM each of dATP, dCTP, dGTP, dTTP, 25 
pmol of each primer and 0.25 Unit of Taq polymerase. Thirty five cycles of PCR 

25 (denaturation at 94 degree C for 1 min; annealing at 55 degree C for 1 min; elongation 
at 72 degree C for 1 min) are performed with a Perkin-Elmer Cetus automated 
thermal cycler. The amplified product is analyzed by agarose gel electrophoresis and 
the DNA band with expected molecular weight is excised and purified. The PCR 
product is verified to be the selected sequence by subcloning and sequencing the 

30 DNA product. 

Several methods are available for the identification of the 5' or 3' non-coding 
portions of a gene which may not be present in the deposited clone. These methods 
i include but are not limited to, filter probing, clone enrichment using specific probes, 

\ 
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and protocols similar or identical to 5' and 3' "RACE" protocols which are well 
known in the art. For instance, a method similar to 5' RACE is available for 
generating the missing 5' end of a desired full-length transcript. (Fromont-Racine et 
al., Nucleic Acids Res. 21(7): 1683-1684 (1993).) 
5 Briefly, a specific RNA oligonucleotide is ligated to the 5' ends of a 

population of RNA presumably containing full-length gene RNA transcripts. A 
primer set containing a primer specific to the ligated RNA oligonucleotide and a 
primer specific to a known sequence of the gene of interest is used to PCR amplify 
the 5' portion of the desired full-length gene. This amplified product may then be 

10 sequenced and used to generate the full length gene. 

This above method starts with total RNA isolated from the desired source, 
although poly-A+ RNA can be used. The RNA preparation can then be treated with 
phosphatase if necessary to eliminate 5' phosphate groups on degraded or damaged 
RNA which may interfere with the later RNA ligase step. The phosphatase should 

15 then be inactivated and the RNA treated with tobacco acid pyrophosphatase in order 
to remove the cap structure present at the 5' ends of messenger RNAs. This reaction 
leaves a 5' phosphate group at the 5' end of the cap cleaved RNA which can then be 
ligated to an RNA oligonucleotide using T4 RNA ligase. 

This modified RNA preparation is used as a template for first strand cDNA 

20 synthesis using a gene specific oligonucleotide. The first strand synthesis reaction is 
used as a template for PCR amplification of the desired 5' end using a primer specific 
to the ligated RNA oligonucleotide and a primer specific to the known sequence of 
the gene of interest. The resultant product is then sequenced and analyzed to confirm 
that the 5 ' end sequence belongs to the desired gene. 

25 

Example 2: Isolation of Genomic Clones Corresponding to a Polynucleotide 

A human genomic PI library (Genomic Systems, Inc.) is screened by PCR 
using primers selected for the cDNA sequence corresponding to SEQ ID NO:X., 
according to the method described in Example 1. (See also, Sambrook.) 

30 



Example 3: Tissue Distribution of Polypeptide 

Tissue distribution of mRNA expression of polynucleotides of the present 
invention is determined using protocols for Northern blot analysis, described by, 
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among others, Sambrook et aL For example, a cDNA probe produced by the method 
described in Example 1 is labeled with P 32 using the rediprime™ DNA labeling 
system (Amersham Life Science), according to manufacturer's instructions. After 
labeling, the probe is purified using CHROMA SPIN- 100™ column (Clontech 
5 Laboratories, Inc.), according to manufacturer's protocol number PT1200-1. The 
purified labeled probe is then used to examine various human tissues for mRNA 
expression. 

Multiple Tissue Northern (MTN) blots containing various human tissues (H) 
or human immune system tissues (IM) (Clontech) are examined with the labeled 
10 probe using ExpressHyb™ hybridization solution (Clontech) according to 

manufacturer's protocol number PT1 190-1. Following hybridization and washing, the 
blots are mounted and exposed to film at -70 degree C overnight, and the films 
developed according to standard procedures. 

15 Example 4: Chromosomal Mapping of the Polynucleotides 

An oligonucleotide primer set is designed according to the sequence at the 5' 
end of SEQ ID NO:X. This primer preferably spans about 100 nucleotides. This 
primer set is then used in a polymerase chain reaction under the following set of 
conditions : 30 seconds,95 degree C; 1 minute, 56 degree C; 1 minute, 70 degree C 

20 This cycle is repeated 32 times followed by one 5 minute cycle at 70 degree C. 
Human, mouse, and hamster DNA is used as template in addition to a somatic cell 
hybrid panel containing individual chromosomes or chromosome fragments (Bios, 
Inc). The reactions is analyzed on either 8% polyacrylamide gels or 3.5 % agarose 
gels. Chromosome mapping is determined by the presence of an approximately 100 

25 bp PCR fragment in the particular somatic cell hybrid. 

Example 5: Bacterial Expression of a Polypeptide 

A polynucleotide encoding a polypeptide of the present invention is amplified 
using PCR oligonucleotide primers corresponding to the 5' and 3' ends of the DNA 
30 sequence, as outlined in Example 1, to synthesize insertion fragments. The primers 
used to amplify the cDNA insert should preferably contain restriction sites, such as 
BamHI and Xbal, at the 5' end of the primers in order to clone the amplified product 
into the expression vector. For example, BamHI and Xbal correspond to the 
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restriction enzyme sites on the bacterial expression vector pQE-9. (Qiagen, Inc., 

Chatsworth, CA). This plasmid vector encodes antibiotic resistance (Amp 1 *), a 
bacterial origin of replication (ori), an IPTG-regulatable promoter/operator (P/O), a 
ribosome binding site (RBS), a 6-histidine tag (6-His), and restriction enzyme cloning 
5 sites. 

The pQE-9 vector is digested with BamHI and Xbal and the amplified 
fragment is ligated into the pQE-9 vector maintaining the reading frame initiated at 
the bacterial RBS. The ligation mixture is then used to transform the E. coli strain 
M15/rep4 (Qiagen, Inc.) which contains multiple copies of the plasmid pREP4, which 

10 expresses the lad repressor and also confers kanamycin resistance (KanO- 
Transformants are identified by their ability to grow on LB plates and 
ampicillin/kanamycin resistant colonies are selected. Plasmid DNA is isolated and 
confirmed by restriction analysis. 

Clones containing the desired constructs are grown overnight (O/N) in liquid 

15 culture in LB media supplemented with both Amp (100 ug/ml) and Kan (25 ug/ml). 
The O/N culture is used to inoculate a large culture at a ratio of 1 : 100 to 1 :250. The 
cells are grown to an optical density 600 (O.DT) of between 0.4 and 0.6. IPTG 
(Isopropyl-B-D-thiogalacto pyranoside) is then added to a final concentration of 1 
mM. IPTG induces by inactivating the lad repressor, clearing the P/O leading to 

20 increased gene expression. 

Cells are grown for an extra 3 to 4 hours. Cells are then harvested by 
centrifugation (20 mins at 6000Xg). The cell pellet is solubilized in the chaotropic 
agent 6 Molar Guanidine HC1 by stirring for 3-4 hours at 4 degree C The cell debris 
is removed by centrifugation, and the supernatant containing the polypeptide is loaded 

25 onto a nickel-nitrilo-tri-acetic acid ("Ni-NTA") affinity resin column (available from 
QIAGEN, Inc., supra). Proteins with a 6 x His tag bind to the Ni-NTA resin with 
high affinity and can be purified in a simple one-step procedure (for details see: The 
QIAexpressionist (1995) QIAGEN, Inc., supra). 

Briefly, the supernatant is loaded onto the column in 6 M guanidine-HCl, pH 

30 8, the column is first washed with 10 volumes of 6 M guanidine-HCl, pH 8, then 
washed with 10 volumes of 6 M guanidine-HCl pH 6, and finally the polypeptide is 
eluted with 6 M guanidine-HCl, pH 5. 
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The purified protein is then renatured by dialyzing it against phosphate- 
buffered saline (PBS) or 50 mM Na-acetate, pH 6 buffer plus 200 mM NaCl. 
Alternatively, the protein can be successfully refolded while immobilized on the Ni- 
NTA column. The recommended conditions are as follows: renature using a linear 
5 6M- 1M urea gradient in 500 mM NaCl, 20% glycerol, 20 mM Tris/HCl pH 7.4, 

containing protease inhibitors. The renaturation should be performed over a period of 
1.5 hours or more. After renaturation the proteins are eluted by the addition of 250 
mM immidazole. Immidazole is removed by a final dialyzing step against PBS or 50 
mM sodium acetate pH 6 buffer plus 200 mM NaCl. The purified protein is stored at 

10 4 degree C or frozen at -80 degree C. 

In addition to the above expression vector, the present invention further 
includes an expression vector comprising phage operator and promoter elements 
operatively linked to a polynucleotide of the present invention, called pHE4a. (ATCC 
Accession Number 209645, deposited on February 25, 1998.) This vector contains: 

15 1) a neomycinphosphotransferase gene as a selection marker, 2) an E. coli origin of 
replication, 3) a T5 phage promoter sequence, 4) two lac operator sequences, 5) a 
Shine-Delgamo sequence, and 6) the lactose operon repressor gene (laclq). The 
origin of replication (oriC) is derived from pUC19 (LTI, Gaithersburg, MD). The 
promoter sequence and operator sequences are made synthetically. 

20 DNA can be inserted into the pHEa by restricting the vector with Ndel and 

Xbal, BamHI, XhoT, or Asp718, running the restricted product on a gel, and isolating 
the larger fragment (the stuffer fragment should be about 310 base pairs). The DNA 
insert is generated according to the PCR protocol described in Example 1 , using PGR 
primers having restriction sites for Ndel (5' primer) and Xbal, BamHI, Xhol, or 

25 Asp718 (3* primer). The PCR insert is gel purified and restricted with compatible 
enzymes. The insert and vector are ligated according to standard protocols. 

The engineered vector could easily be substituted in the above protocol to 
express protein in a bacterial system. 



30 Example 6: Purification of a Polypeptide from an Inclusion Body 

The following alternative method can be used to purify a polypeptide 
expressed in E coli when it is present in the form of inclusion bodies. Unless 
otherwise specified, all of the following steps are conducted at 4-10 degree C. 
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Upon completion of the production phase of the E. coli fermentation, the cell 
culture is cooled to 4-10 degree C and the cells harvested by continuous 
centrifugation at 15,000 rpm (Heraeus Sepatech). On the basis of the expected yield 
of protein per unit weight of cell paste and the amount of purified protein required, an 
5 appropriate amount of cell paste, by weight, is suspended in a buffer solution 
containing 100 mM Tris, 50 mM EDTA, pH 7.4. The cells are dispersed to a 
homogeneous suspension using a high shear mixer. 

The cells are then lysed by passing the solution through a microfluidizer 
(Microfuidics, Corp. or APV Gaulin, Inc.) twice at 4000-6000 psi. The homogenate 

10 is then mixed with NaCl solution to a final concentration of 0.5 M NaCl, followed by 
centrifugation at 7000 xg for 15 min. The resultant pellet is washed again using 0.5M 
NaCl, 100 mM Tris, 50 mM EDTA, pH 7.4. 

The resulting washed inclusion bodies are solubilized with 1.5 M guanidine 
hydrochloride (GuHCl) for 2-4 hours. After 7000 xg centrifugation for 15 min., the 

15 pellet is discarded and the polypeptide containing supernatant is incubated at 4 degree 
C overnight to allow further GuHCl extraction. 

Following high speed centrifugation (30,000 xg) to remove insoluble particles, 
the GuHCl solubilized protein is refolded by quickly mixing the GuHCl extract with 
20 volumes of buffer containing 50 rnM sodium, pH 4.5, 150 mM NaCl, 2 mM EDTA 

20 by vigorous stirring. The refolded diluted protein solution is kept at 4 degree C 
without mixing for 12 hours prior to further purification steps. 

To clarify the refolded polypeptide solution, a previously prepared tangential 
filtration unit equipped with 0.16 um membrane filter with appropriate surface area 
(e.g., Filtron), equilibrated with 40 mM sodium acetate, pH 6.0 is employed. The 

25 filtered sample is loaded onto a cation exchange resin (e.g., Poros HS-50, Perseptive 
Biosystems). The column is washed with 40 mM sodium acetate, pH 6.0 and eluted 
with 250 mM, 500 mM, 1000 mM, and 1500 mM NaCl in the same buffer, in a 
stepwise manner. The absorbance at 280 nm of the effluent is continuously 
monitored. Fractions are collected and further analyzed by SDS-PAGE. 

30 Fractions containing the polypeptide are then pooled and mixed with 4 

volumes of water. The diluted sample is then loaded onto a previously prepared set of 
tandem columns of strong anion (Poros HQ-50, Perseptive Biosystems) and weak 
anion (Poros CM-20, Perseptive Biosystems) exchange resins. The columns are 
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equilibrated with 40 mM sodium acetate, pH 6.0. Both columns are washed with 40 
mM sodium acetate, pH 6.0, 200 mM NaCl. The CM-20 column is then eluted using 
a 10 column volume linear gradient ranging from 0.2 M NaCl, 50 mM sodium 
acetate, pH 6.0 to 1.0 M NaCl, 50 mM sodium acetate, pH 6.5. Fractions are 
5 collected under constant A 28t) monitoring of the effluent. Fractions containing the 
polypeptide (determined, for instance, by 16% SDS-PAGE) are then pooled. 

The resultant polypeptide should exhibit greater than 95% purity after the 
above refolding and purification steps. No major contaminant bands should be 
observed from Commassie blue stained 16% SDS-PAGE gel when 5 ug of purified 
10 protein is loaded. The purified protein can also be tested for endotoxin/LPS 

contamination, and typically the LPS content is less than 0. 1 ng/ml according to LAL 
assays. 

Example 7: Cloning and Expression of a Polypeptide in a Baculovirus 

15 Expression System 

In this example, the plasmid shuttle vector pA2 is used to insert a 
polynucleotide into a baculovirus to express a polypeptide. This expression vector 
contains the strong polyhedrin promoter of the Autographa californica nuclear 
polyhedrosis virus (AcMNPV) followed by convenient restriction sites such as 

20 BamHI, Xba I and Asp7 18. The polyadenylation site of the simian virus 40 ( M SV40 M ) 
is used for efficient polyadenylation. For easy selection of recombinant virus, the 
plasmid contains the beta-galactosidase gene from E. coli under control of a weak 
Drosophila promoter in the same orientation, followed by the polyadenylation signal 
of the polyhedrin gene. The inserted genes are flanked on both sides by viral 

25 sequences for cell-mediated homologous recombination with wild-type viral DNA to 
generate a viable virus that express the cloned polynucleotide. 

Many other baculovirus vectors can be used in place of the vector above, such 
as pAc373, pVL941, and pAcIMl, as one skilled in the art would readily appreciate, 
as long as the construct provides appropriately located signals for transcription, 

30 translation, secretion and the like, including a signal peptide and an in-frame AUG as 
required. Such vectors are described, for instance, in Luckow et al., Virology 170:31- 
39(1989). 
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Specifically, the cDNA sequence contained in the deposited clone, including 
the AUG initiation codon and the naturally associated leader sequence identified in 
Table 1, is amplified using the PCR protocol described in Example I. If the naturally 
occurring signal sequence is used to produce the secreted protein, the pA2 vector does 
5 not need a second signal peptide. Alternatively, the vector can be modified (pA2 GP) 
to include a baculovirus leader sequence, using the standard methods described in 
Summers et al., "A Manual of Methods for Baculovirus Vectors and Insect Cell 
c Culture Procedures," Texas Agricultural Experimental Station Bulletin No. 1555 
(1987). 

10 The amplified fragment is isolated from a 1% agarose gel using a 

commercially available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment 
then is digested with appropriate restriction enzymes and again purified on a 1% 
agarose gel. 

The plasmid is digested with the corresponding restriction enzymes and 
15 optionally, can be dephosphorylated using calf intestinal phosphatase, using routine 
procedures known in the art. The DN A is then isolated from a 1 % agarose gel using a 
commercially available kit ("Geneclean" BIO 101 Inc., La Jolla, Ca.). 

The fragment and the dephosphorylated plasmid are ligated together with T4 
DNA ligase. E. coli HB 101 or other suitable E. coli hosts such as XL- 1 Blue 
20 (Stratagene Cloning Systems, La Jolla, CA) cells are transformed with the ligation 
mixture and spread on culture plates. Bacteria containing the plasmid are identified 
by digesting DNA from individual colonies and analyzing the digestion product by 
gel electrophoresis. The sequence of the cloned fragment is confirmed by DNA 
sequencing. 

25 Five ug of a plasmid containing the polynucleotide is co-transfected with 1.0 

ug of a commercially available linearized baculovirus DNA ("BaculoGold™ 
baculovirus DNA", Pharmingen, San Diego, CA), using the lipofection method 
described by Feigner et al., Proc. Natl. Acad. Sci. USA 84:7413-7417 (1987). One ug 
of BaculoGold™ virus DNA and 5 ug of the plasmid are mixed in a sterile well of a 

30 microtiter plate containing 50 ul of serum-free Grace's medium (Life Technologies 
Inc., Gaithersburg, MD). Afterwards, 10 ul Lipofectin plus 90 ul Grace's medium are 
added, mixed and incubated for 15 minutes at room temperature. Then the 
transfection mixture is added drop-wise to Sf9 insect cells (ATCC CRL 1711) seeded 
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in a 35 mm tissue culture plate with 1 ml Grace's medium without serum. The plate is 
then incubated for 5 hours at 27 degrees C. The transfection solution is then removed 
from the plate and 1 ml of Grace's insect medium supplemented with 10% fetal calf 
serum is added. Cultivation is then continued at 27 degrees C for four days. 
5 After four days the supernatant is collected and a plaque assay is performed, 

as described by Summers and Smith, supra. An agarose gel with "Blue GaT (Life 
Technologies Inc., Gaithersburg) is used to allow easy identification and isolation of 
gal-expressing clones, which produce blue-stained plaques. (A detailed description of 
a "plaque assay" of this type can also be found in the user's guide for insect cell 

10 culture and baculovirology distributed by Life Technologies Inc., Gaithersburg, page 
9-10.) After appropriate incubation, blue stained plaques are picked with the tip of a 
micropipettor (e.g., Eppendorf). The agar containing the recombinant viruses is then 
resuspended in a microcentrifuge tube containing 200 ul of Grace's medium and the 
suspension containing the recombinant baculovirus is used to infect Sf9 cells seeded 

15 in 35 mm dishes. Four days later the supernatants of these culture dishes are 
harvested and then they are stored at 4 degree C. 

To verify the expression of the polypeptide, Sf9 cells are grown in Grace's 
medium supplemented with 10% heat-inactivated FBS. The cells are infected with 
the recombinant baculovirus containing the polynucleotide at a multiplicity of 

20 infection ("MOI") of about 2. If radiolabeled proteins are desired, 6 hours later the 
medium is removed and is replaced with SF900 II medium minus methionine and 
cysteine (available from Life Technologies Inc., Rockville, MD). After 42 hours, 5 
uCi of 35 S-methionine and 5 uCi 35 S-cysteine (available from Amersham) are added. 
The cells are further incubated for 16 hours and then are harvested by centrifugation. 

25 The proteins in the supernatant as well as the intracellular proteins are analyzed by 
SDS-PAGE followed by autoradiography (if radiolabeled). 

Microsequencing of the amino acid sequence of the amino terminus of 
purified protein may be used to determine the amino terminal sequence of the 
produced protein. 



30 



Example 8: Expression of a Polypeptide in Mammalian Cells 

The polypeptide of the present invention can be expressed in a mammalian 
cell. A typical mammalian expression vector contains a promoter element, which 
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mediates the initiation of transcription of mRNA, a protein coding sequence, and 
signals required for the termination of transcription and polyadenylation of the 
transcript. Additional elements include enhancers, Kozak sequences and intervening 
sequences flanked by donor and acceptor sites for RNA splicing. Highly efficient 
5 transcription is achieved with the early and late promoters from SV40, the long 
terminal repeats (LTRs) from Retroviruses, e.g., RSV, HTLVI, HIVI and the early 
promoter of the cytomegalovirus (CMV). However, cellular elements can also be 
used (e.g., the human actin promoter). 

Suitable expression vectors for use in practicing the present invention include, 

10 for example, vectors such as pSVL and pMSG (Pharmacia, Uppsala, Sweden), 
pRSVcat (ATCC 37152), pSV2dhfr (ATCC 37146), pBC12MI (ATCC 67109), 
pCMVSport 2.0, and pCMVSport 3.0. Mammalian host cells that could be used 
include, human Hela, 293, H9 and Jurkat cells, mouse NIH3T3 and C127 cells, Cos 1, 
Cos 7 and CV1, quail QC1-3 cells, mouse L cells and Chinese hamster ovary (CHO) 

15 cells. 

Alternatively, the polypeptide can be expressed in stable cell lines containing 
the polynucleotide integrated into a chromosome. The co-transfection with a 
selectable marker such as dhfr, gpt, neomycin, hygromycin allows the identification 
and isolation of the transfected cells. 

20 The transfected gene can also be amplified to express large amounts of the 

encoded protein. The DHFR (dihydrofolate reductase) marker is useful in developing 
cell lines that carry several hundred or even several thousand copies of the gene of 
interest. (See, e.g., Alt, F. W., et al., J. Biol. Chem. 253:1357-1370 (1978); Hamlin, J. 
L. and Ma, C, Biochem. et Biophys. Acta, 1097:107-143 (1990); Page, M. J- and 

25 Sydenham, M. A., Biotechnology 9:64-68 (1991).) Another useful selection marker 
is the enzyme glutamine synthase (GS) (Murphy et al., Biochem J. 227:277-279 
(1991); Bebbington et al., Bio/Technology 10:169-175 (1992). Using these markers, 
the mammalian cells are grown in selective medium and the cells with the highest 
resistance are selected. These cell lines contain the amplified gene(s) integrated into a 

30 chromosome. Chinese hamster ovary (CHO) and NSO cells are often used for the 
production of proteins. 

Derivatives of the plasmid pSV2-dhfr (ATCC Accession No. 37146), the 
expression vectors pC4 (ATCC Accession No. 209646) and pC6 (ATCC Accession 
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No.209647) contain the strong promoter (LTR) of the Rous Sarcoma Virus (Cullen et 
al.', Molecular and Cellular Biology, 438-447 (March, 1985)) plus a fragment of the 
CMV-enhancer (Boshart et al., Cell 41:521-530 (1985).) Multiple cloning sites, e.g., 
with the restriction enzyme cleavage sites BamHI, Xbal and Asp7l8, facilitate the 
5 cloning of the gene of interest. The vectors also contain the 3' intron, the 

polyadenylation and termination signal of the rat preproinsulin gene, and the mouse 
DHFR gene under control of the SV40 early promoter. 

Specifically, the plasmid pC6, for example, is digested with appropriate 
restriction enzymes and then dephosphorylated using calf intestinal phosphates by 
10 procedures known in the art. The vector is then isolated from a 1% agarose gel. 

A polynucleotide of the present invention is amplified according to the 
protocol outlined in Example 1. If the naturally occurring signal sequence is used to 
produce the secreted protein, the vector does not need a second signal peptide. 
Alternatively, if the naturally occurring signal sequence is not used, the vector can be 
15 modified to include a heterologous signal sequence. (See, e.g., WO 96/34891.) 

The amplified fragment is isolated from a 1% agarose gel using a 
commercially available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment 
then is digested with appropriate restriction enzymes and again purified on a 1% 
agarose gel. 

20 The amplified fragment is then digested with the same restriction enzyme and 

purified on a 1% agarose gel. The isolated fragment and the dephosphorylated vector 
are then ligated with T4 DNA ligase. E. coli HB101 or XL-1 Blue cells are then 
transformed and bacteria are identified that contain the fragment inserted into plasmid 
pC6 using, for instance, restriction enzyme analysis. 

25 Chinese hamster ovary cells lacking an active DHFR gene is used for 

transfection. Five ng of the expression plasmid pC6 a pC4 is cotransfected with 0.5 
ug of the plasmid pSVneo using lipofectin (Feigner et al., supra). The plasmid pSV2- 
neo contains a dominant selectable marker, the neo gene from Tn5 encoding an 
enzyme that confers resistance to a group of antibiotics including G418. The cells are 

30 seeded in alpha minus MEM supplemented with 1 mg/ml G418. After 2 days, the 
cells are trypsinized and seeded in hybridoma cloning plates (Greiner, Germany) in 
alpha minus MEM supplemented with 10, 25, or 50 ng/ml of metothrexate plus 1 
mg/ml G418. After about 10-14 days single clones are trypsinized and then seeded in 
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6-well petri dishes or 10 ml flasks using different concentrations of methotrexate (50 
nM, 100 nM, 200 nM, 400 nM, 800 nM). Clones growing at the highest 
concentrations of methotrexate are then transferred to new 6-well plates containing 
even higher concentrations of methotrexate (1 uM, 2 uM, 5 uM, 10 mM, 20 mM). 
5 The same procedure is repeated until clones are obtained which grow at a 

concentration of 100 - 200 uM. Expression of the desired gene product is analyzed, 
for instance, by SDS-PAGE and Western blot or by reversed phase HPLC analysis. 

Example 9: Protein Fusions 

10 The polypeptides of the present invention are preferably fused to other 

proteins. These fusion proteins can be used for a variety of applications. For 
example, fusion of the present polypeptides to His-tag, HA-tag, protein A, IgG 
domains, and maltose binding protein facilitates purification. (See Example 5; see 
also EP A 394,827; Traunecker, et al., Nature 331:84-86 (1988).) Similarly, fusion to 

15 IgG-1, IgG-3, and albumin increases the halflife time in vivo. Nuclear localization 
signals fused to the polypeptides of the present invention can target the protein to a 
specific subcellular localization, while covalent heterodimer or homodimers can 
increase or decrease the activity of a fusion protein. Fusion proteins can also create 
chimeric molecules having more than one function. Finally, fusion proteins can 

20 increase solubility and/or stability of the fused protein compared to the non-fused 
protein. All of the types of fusion proteins described above can be made by 
modifying the following protocol, which outlines the fusion of a polypeptide to an 
IgG molecule, or the protocol described in Example 5. 

Briefly, the human Fc portion of the IgG molecule can be PCR amplified, 

25 using primers that span the 5' and 3' ends of the sequence described below. These 
primers also should have convenient restriction enzyme sites that will facilitate 
cloning into an expression vector, preferably a mammalian expression vector. 

For example, if pC4 (Accession No. 209646) is used, the human Fc portion 
can be ligated into the BamHI cloning site. Note that the 3' BamHI site should be 

30 destroyed. Next, the vector containing the human Fc portion is re-restricted with 

BamHI, linearizing the vector, and a polynucleotide of the present invention, isolated 
by the PCR protocol described in Example 1, is ligated into this BamHI site. Note 
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that the polynucleotide is cloned without a stop codon, otherwise a fusion protein will 
not be produced. 

If the naturally occurring signal sequence is used to produce the secreted 
protein, pC4 does not need a second signal peptide. Alternatively, if the naturally 
5 occurring signal sequence is not used, the vector can be modified to include a 
heterologous signal sequence. (See, e.g., WO 96/34891.) 

Human IgG Fc region: 

GGGATCCGGAGCCCAAATCTTCTGACAAAACTCACACATGCCCACCGTGC 
10 CCAGCACCTGAATTCGAGGGTGCACCGTCAGTCTTCCTCTTCCCCCCAAAA 
CCCAAGGACACCCTCATGATCTCCCGGACTCCTGAGGTCACATGCGTGGT 
GGTGGACGTAAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGG 
ACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTA 
CAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACT 
15 GGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCA 
ACCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAAC 
CACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAG 
GTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCAAGCGACATCGCCGT 
GGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCT 
20 CCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTG 
GACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCA 
TGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGG 
GTAAATGAGTGCGACGGCCGCGACTCTAGAGGAT (SEQ ID NO:l) 

25 Example 10: Production of an Antibody from a Polypeptide 

The antibodies of the present invention can be prepared by a variety of 
methods. (See, Current Protocols, Chapter 2.) As one example of such methods, cells 
expressing a polypeptide of the present invention is administered to an animal to 
induce the production of sera containing polyclonal antibodies. In a preferred 
30 method, a preparation of the secreted protein is prepared and purified to render it 

substantially free of natural contaminants. Such a preparation is then introduced into 
an animal in order to produce polyclonal antisera of greater specific activity. 
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In the most preferred method, the antibodies of the present invention are 
monoclonal antibodies (or protein binding fragments thereof). Such monoclonal 
antibodies can be prepared using hybridoma technology. (Kohler et al., Nature 
256:495 (1975); Kohler et al., Eur. J. Immunol. 6:51 1 (1976); Kohler et al., Eur. J. 
5 Immunol. 6:292 (1976); Hammerling et ah, in: Monoclonal Antibodies and T-Cell 
Hybridomas, Elsevier, N.Y., pp. 563-681 (1981).) In general, such procedures 
involve immunizing an animal (preferably a mouse) with polypeptide or, more 
preferably, with a secreted polypeptide-expressing cell. Such cells may be cultured in 
any suitable tissue culture medium; however, it is preferable to culture cells in Earle's 

10 modified Eagle's medium supplemented with 10% fetal bovine serum (inactivated at 
about 56 degrees C), and supplemented with about 10 g/1 of nonessential amino acids, 
about 1,000 U/ml of penicillin, and about 100 ug/ml of streptomycin. 

The splenocytes of such mice are extracted and fused with a suitable myeloma 
cell line. Any suitable myeloma cell line may be employed in accordance with the 

15 present invention; however, it is preferable to employ the parent myeloma cell line 
(SP20), available from the ATCC. After fusion, the resulting hybridoma cells are 
selectively maintained in HAT medium, and then cloned by limiting dilution as 
described by Wands et al. (Gastroenterology 80:225-232 (1981).) The hybridoma 
cells obtained through such a selection are then assayed to identify clones which 

20 secrete antibodies capable of binding the polypeptide. 

Alternatively, additional antibodies capable of binding to the polypeptide can 
be produced in a two-step procedure using anti-idiotypic antibodies. Such a method 
makes use of the fact that antibodies are themselves antigens, and therefore, it is 
possible to obtain an antibody which binds to a second antibody. In accordance with 

25 this method, protein specific antibodies are used to immunize an animal, preferably a 
mouse. The splenocytes of such an animal are then used to produce hybridoma cells, 
and the hybridoma cells are screened to identify clones which produce an antibody 
whose ability to bind to the protein-specific antibody can be blocked by the 
polypeptide. Such antibodies comprise anti-idiotypic antibodies to the protein- 

30 specific antibody and can be used to immunize an animal to induce formation of 
further protein-specific antibodies. 

It will be appreciated that Fab and F(ab')2 and other fragments of the 
antibodies of the present invention may be used according to the methods disclosed 
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herein. Such fragments are typically produced by proteolytic cleavage, using 
enzymes such as papain (to produce Fab fragments) or pepsin (to produce F(ab')2 
fragments). Alternatively, secreted protein-binding fragments can be produced 
through the application of recombinant DNA technology or through synthetic 
5 chemistry. 

For in vivo use of antibodies in humans, it may be preferable to use 
"humanized" chimeric monoclonal antibodies. Such antibodies can be produced 
using genetic constructs derived from hybridoma cells producing the monoclonal 
antibodies described above. Methods for producing chimeric antibodies are known in 
10 the art. (See, for review, Morrison, Science 229:1202 (1985); Oi et al., 

BioTechniques 4:214 (1986); Cabilly et al., U.S. Patent No. 4,816,567; Taniguchi et 
al., EP 171496; Morrison et al., EP 173494; Neuberger et al., WO 8601533; Robinson 
et al., WO 8702671; Boulianne et al., Nature 312:643 (1984); Neuberger et al., Nature 
314:268(1985).) 

15 

Example 11: Production Of Secreted Protein For High-Throughput Screening 
Assays 

The following protocol produces a supernatant containing a polypeptide to be 
tested. This supernatant can then be used in the Screening Assays described herein. 

20 First, dilute Poly-D-Lysine (644 587 Boehringer-Mannheim) stock solution 

(Img/ml in PBS) 1:20 in PBS (w/o calcium or magnesium 17-5 16F Biowhittaker) for 
a working solution of 50ug/ml. Add 200 ul of this solution to each well (24 well 
plates) and incubate at RT for 20 minutes. Be sure to distribute the solution over each 
well (note: a 12-channel pipetter may be used with tips on every other channel). 

25 Aspirate off the Poly-D-Lysine solution and rinse with 1ml PBS (Phosphate Buffered 
Saline). The PBS should remain in the well until just prior to plating the cells and 
plates may be poly-lysine coated in advance for up to two weeks. 

Plate 293T cells (do not carry cells past P+20) at 2 x 10 5 cells/well in .5ml 
DMEM(Dulbecco's Modified Eagle Medium)(with 4.5 G/L glucose and L-glutamine 

30 (12-604F Biowhittaker))/10% heat inactivated FBS(14-503F Biowhittaker)/ lx 
Penstrep(17-602E Biowhittaker). Let the cells grow overnight. 

The next day, mix together in a sterile solution basin: 300 ul Lipofectamine 
(18324-012 Gibco/BRL) and 5ml Optimem I (31985070 Gibco/BRL)/96-well plate. 
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With a small volume multi-channel pipetter, aliquot approximately 2ug of an 
expression vector containing. a polynucleotide insert, produced by the methods 
described in Examples 8 or 9, into an appropriately labeled 96-well round bottom 
plate. With a multi-channel pipetter, add 50ul of the Lipofectamine/Optimem I 
5 mixture to each well. Pipette up and down gently to mix. Incubate at RT 15-45 

minutes. After about 20 minutes, use a multi-channel pipetter to add 150ul Optimem 
I to each well. As a control, one plate of vector DNA lacking an insert should be 
transfected with each set of transfections. 

Preferably, the transfection should be performed by tag-teaming the following 

10 tasks. By tag-teaming, hands on time is cut in half, and the cells do not spend too 
much time on PBS. First, person A aspirates off the media from four 24-well plates 
of cells, and then person B rinses each well with .5- lml PBS. Person A then aspirates 
off PBS rinse, and person B, using al2-channel pipetter with tips on every other 
channel, adds the 200ul of DNA/Lipofectamine/Optimem I complex to the odd wells 

15 first, then to the even wells, to each row on the 24-well plates. Incubate at 37 degrees 
C for 6 hours. 

While cells are incubating, prepare appropriate media, either 1 %BSA in 
DMEM with lx penstrep, or CHO-5 media (1 16.6 mg/L of CaC12 (anhyd); 0.00130 
mg/L CuS0 4 -5H 2 0; 0.050 mg/L of Fe(N0 3 ) 3 -9H 2 0; 0.417 mg/L of FeS0 4 -7H 2 0; 

20 31 1.80 mg/L of Kcl; 28.64 mg/L of MgCl 2 ; 48.84 mg/L of MgS0 4 ; 6995.50 mg/L of 
NaCl; 2400.0 mg/L of NaHC0 3 ; 62.50 mg/L of NaH,PO 4 -H a 0; 7 1 .02 mg/L of 
Na 2 HP04; .4320 mg/L of ZnSO/7H 2 0; .002 mg/L of Arachidonic Acid ; 1.022 mg/L 
of Cholesterol; .070 mg/L of DL-alpha-Tocopherol- Acetate; 0.0520 mg/L of Linoleic 
Acid; 0.010 mg/L of Linolenic Acid; 0.010 mg/L of Myristic Acid; 0.010 mg/L of 

25 Oleic Acid; 0.010 mg/L of Palmitric Acid; 0.010 mg/L of Palmitic Acid; 100 mg/L of 
Pluronic F-68; 0.010 mg/L of Stearic Acid; 2.20 mg/L of Tween 80; 4551 mg/L of D- 
Glucose; 130.85 mg/ml of L- Alanine; 147.50 mg/ml of L-Arginine-HCL; 7.50 mg/ml 
of L-Asparagine-H 2 0; 6.65 mg/ml of L-Aspartic Acid; 29.56 mg/ml of L-Cystine- 
2HCL-H 2 0; 31.29 mg/ml of L-Cystine-2HCL; 7.35 mg/ml of L-Glutamic Acid; 365.0 

30 mg/ml of L-Glutamine; 1 8.75 mg/ml of Glycine; 52.48 mg/ml of L-Histidine-HCL- 
H 2 0; 106.97 mg/ml of L-Isoleucine; 111.45 mg/ml of L-Leucine; 163.75 mg/ml of L- 
Lysine HCL; 32.34 mg/ml of L-Methionine; 68.48 mg/ml of L-Phenylalainine; 40.0 
mg/ml of L-Proline; 26.25 mg/ml of L-Serine; 101.05 mg/ml of L-Threonine; 19.22 



WO 01/23547 



PCT7US00/26337 



mg/ml of L-Tryptophan; 91.79 mg/ml of L-Tryrosine-2Na-2H 2 0; 99.65 mg/ml of L- 
Valine; 0.0035 mg/L of Biotin; 3.24 mg/L of D-Ca Pantothenate; 1 1.78 mg/L of 
Choline Chloride; 4.65 mg/L of Folic Acid; 15.60 mg/L of i-Inositol; 3.02 mg/L of 
Niacinamide; 3.00 mg/L of Pyridoxal HCL; 0.031 mg/L of Pyridoxine HCL; 0.319 
5 mg/L of Riboflavin; 3.17 mg/L of Thiamine HCL; 0.365 mg/L of Thymidine; and 
0.680 mg/L of Vitamin B 12 ; 25 mM of HEPES Buffer; 2.39 mg/L of Na 
Hypoxanthine; 0.105 mg/L of Lipoic Acid; 0.081 mg/L of Sodium Putrescine-2HCL; 
55.0 mg/L of Sodium Pyruvate; 0.0067 mg/L of Sodium Selenite; 20uM of 
Ethanolamine; 0.122 mg/L of Ferric Citrate; 41.70 mg/L of Methyl-B-Cyclodextrin 

10 complexed with Linoleic Acid; 33.33 mg/L of Methyl-B-Cyclodextrin complexed 
with Oleic Acid; and 10 mg/L of Methyl-B-Cyclodextrin complexed with Retinal) 
with 2mm glutamine and lx penstrep. (BSA (81-068-3 Bayer) lOOgm dissolved in 1L 
DMEM for a 10% BSA stock solution). Filter the media and collect 50 ul for 
endotoxin assay in 15ml polystyrene conical. 

15 The transfection reaction is terminated, preferably by tag-teaming, at the end 

of the incubation period. Person A aspirates off the transfection media, while person 
B adds 1.5ml appropriate media to each well. Incubate at 37 degrees C for 45 or 72 
hours depending on the media used: 1 %BSA for 45 hours or CHO-5 for 72 hours. 
On day four, using a 300ul multichannel pipetter, aliquot 600ul in one 1ml 

20 deep well plate and the remaining supernatant into a 2ml deep well. The supernatants 
from each well can then be used in the assays described in Examples 13-20. 

It is specifically understood that when activity is obtained in any of the assays 
described below using a supernatant, the activity originates from either the 
polypeptide directly (e.g., as a secreted protein) or by the polypeptide inducing 

25 expression of other proteins, which are then secreted into the supernatant. Thus, the 
invention further provides a method of identifying the protein in the supernatant 
characterized by an activity in a particular assay. 

Example 12: Construction of GAS Reporter Construct 

30 One signal transduction pathway involved in the differentiation and 

proliferation of cells is called the Jaks-STATs pathway. Activated proteins in the 
Jaks-STATs pathway bind to gamma activation site "GAS" elements or interferon- 
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sensitive responsive element ("ISRE"), located in the promoter of many genes. The 
binding of a protein to these elements alter the expression of the associated gene. 

GAS and ISRE elements are recognized by a class of transcription factors 
called Signal Transducers and Activators of Transcription, or "STATs." There are six 
5 members of the STATs family. Statl and Stat3 are present in many cell types, as is 
Stat2 (as response to IFN-alpha is widespread). Stat4 is more restricted and is not in 
many cell types though it has been found in T helper class I, cells after treatment with 
IL-12. StatS was originally called mammary growth factor, but has been found at 
higher concentrations in other cells including myeloid cells. It can be activated in 
10 tissue culture cells by many cytokines. 

The STATs are activated to translocate from the cytoplasm to the nucleus 
upon tyrosine phosphorylation by a set of kinases known as the Janus Kinase ("Jaks") 
family. Jaks represent a distinct family of soluble tyrosine kinases and include Tyk2, 
Jakl, Jak2, and Jak3. These kinases display significant sequence similarity and are 
15 generally catalytically inactive in resting cells. 

The Jaks are activated by a wide range of receptors summarized in the Table 
below. (Adapted from review by Schidler and Darnell, Ann. Rev. Biochem. 64:621- 
51 (1995).) A cytokine receptor family, capable of activating Jaks, is divided into two 
groups: (a) Class 1 includes receptors for IL-2, IL-3, BL-4, IL-6, IL-7, IL-9, IL-1 1, IL- 
20 1 2, IL-15, Epo, PRL, GH, G-CSF, GM-CSF, LIF, CNTF, and thrombopoietin; and (b) 
Class 2 includes IFN-a, IFN-g, and IL-10. The Class 1 receptors share a conserved 
cysteine motif (a set of four conserved cysteines and one tryptophan) and a WSXWS 
motif (a membrane proximal region encoding Trp-Ser-Xxx-Trp-Ser (SEQ ID NO:2)). 

Thus, on binding of a ligand to a receptor, Jaks are activated, which in turn 
25 activate STATs, which then translocate and bind to GAS elements. This entire 
process is encompassed in the Jaks-STATs signal transduction pathway. 

Therefore, activation of the Jaks-STATs pathway, reflected by the binding of 
the GAS or the ISRE element, can be used to indicate proteins involved in the 
proliferation and differentiation of cells. For example, growth factors and cytokines 
30 are known to activate the Jaks-STATs pathway. (See Table below.) Thus, by using 
GAS elements linked to reporter molecules, activators of the Jaks-STATs pathway 
can be identified. 
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To construct a synthetic GAS containing promoter element, which is used in 
the Biological Assays described in Examples 13-14, a PCR based strategy is 
employed to generate a GAS-SV40 promoter sequence. The 5' primer contains four 
tandem copies of the GAS binding site found in the IRF1 promoter and previously 
5 demonstrated to bind STATs upon induction with a range of cytokines (Rothman et 
al., Immunity 1:457-468 (1994).), although other GAS or ISRE elements can be used 
instead. The 5' primer also contains 18bp of sequence complementary to the SV40 
early promoter sequence and is flanked with an Xhol site. The sequence of the 5' 
primer is: 

10 S^GCGCCTCGAGATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCCCC 
GAAATGATTTCCCCGAAATATCTGCCATCTCAATTAG:3' (SEQ IDNO:3) 

The downstream primer is complementary to the SV40 promoter and is 
flanked with a Hind III site: 5 * :GCGGCAAGCTTTTTGC A A AGCCTAGGC:3 ' 
(SEQ ID NO:4) 

15 PCR amplification is performed using the SV40 promoter template present in 

the B -gal: promoter plasmid obtained from Clontech. The resulting PCR fragment is 
digested with Xhol/Hind III and subcloned into BLSK2-. (Stratagene.) Sequencing 
with forward and reverse primers confirms that the insert contains the following 
sequence: 

20 5^ CTCGAG ATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCCCCGAAA 
TGATTTCCCCGAAATATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCG 
CCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCT 
CCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCC 
TCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCT 

25 AGGCTTTTGC A A A AAGCTT : 3 ' (SEQIDNO:5) 

With this GAS promoter element linked to the SV40 promoter, a GAS:SEAP2 
reporter construct is next engineered. Here, the reporter molecule is a secreted 
alkaline phosphatase, or "SEAP." Clearly, however, any reporter molecule can be 
instead of SEAP, in this or in any of the other Examples. Well known reporter 

30 molecules that can be used instead of SEAP include chloramphenicol 

acetyltransferase (CAT), luciferase, alkaline phosphatase, B-galactosidase, green 
fluorescent protein (GFP), or any protein detectable by an antibody. 
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The above sequence confirmed synthetic GAS-S V40 promoter element is 
subcloned into the pSEAP-Promoter vector obtained from Clontech using Hindlll and 
Xhol, effectively replacing the SV40 promoter with the amplified GAS:SV40 
promoter element, to create the GAS-SEAP vector. However, this vector does not 
5 contain a neomycin resistance gene, and therefore, is not preferred for mammalian 
expression systems. 

Thus, in order to generate mammalian stable cell lines expressing the GAS- 
SEAP reporter, the GAS-SEAP cassette is removed from the GAS-SEAP vector using 
Sail and NotI, and inserted into a backbone vector containing the neomycin resistance 
10 gene, such as pGFP-1 (Clontech), using these restriction sites in the multiple cloning 
site, to create the GAS-SEAP/Neo vector. Once this vector is transfected into 
mammalian cells, this vector can then be used as a reporter molecule for GAS binding 
as described in Examples 13-14. 

Other constructs can be made using the above description and replacing GAS 
15 with a different promoter sequence. For example, construction of reporter molecules 
containing NFK-B and EGR promoter sequences are described in Examples 15 and 
16. However, many other promoters can be substituted using the protocols described 
in these Examples. For instance, SRE, IL-2, NFAT, or Osteocalcin promoters can be 
substituted, alone or in combination (e.g., GAS/NF-KB/EGR, GAS/NF-KB, II- 
20 2/NFAT, or NF-KB/GAS). Similarly, other cell lines can be used to test reporter 
construct activity, such as HELA (epithelial), HUVEC (endothelial), Reh (B-cell), 
Saos-2 (osteoblast), HUVAC (aortic), or Cardiomyocyte. 

Example 13: High-Throughput Screening Assay for T-cell Activity. 

25 The following protocol is used to assess T-cell activity by identifying factors, 

and determining whether supernate containing a polypeptide of the invention 
proliferates and/or differentiates T-cells. T-cell activity is assessed using the 
GAS/SEAP/Neo construct produced in Example 12. Thus, factors that increase SEAP 
activity indicate the ability to activate the Jaks-STATS signal transduction pathway. 

30 The T-cell used in this assay is Jurkat T-cells (ATCC Accession No. TIB-1 52), 
although Molt-3 cells (ATCC Accession No. CRL-1552) and Molt-4 cells (ATCC 
Accession No. CRL-1582) cells can also be used. 
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Jurkat T-cells are lymphoblastic CD4+ Thl helper cells. In order to generate 
stable cell lines, approximately 2 million Jurkat cells are transfected with the GAS- 
SEAP/neo vector using DMRIE-C (Life Technologies)(transfection procedure 
described below). The transfected cells are seeded to a density of approximately 
5 20,000 cells per well and transfectants resistant to 1 mg/ml genticin selected. 
Resistant colonies are expanded and then tested for their response to increasing 
concentrations of interferon gamma. The dose response of a selected clone is 
demonstrated. 

Specifically, the following protocol will yield sufficient cells for 75 wells 
10 containing 200 ul of cells. Thus, it is either scaled up, or performed in multiple to 
generate sufficient cells for multiple 96 well plates. Jurkat cells are maintained in 
RPMI + 10% serum with l%Pen-Strep. Combine 2.5 mis of OPTI-MEM (Life 
Technologies) with 10 ug of plasmid DNA in a T25 flask. Add 2.5 ml OPTI-MEM 
containing 50 ul of DMRIE-C and incubate at room temperature for 15-45 mins. 
15 During the incubation period, count cell concentration, spin down the required 

number of cells (10 7 per transfection), and resuspend in OPTI-MEM to a final 
concentration of 10 7 cells/ml. Then add 1ml of 1 x 10 7 cells in OPTI-MEM to T25 
flask and incubate at 37 degrees C for 6 hrs. After the incubation, add 10 ml of RPMI 
+ 15% serum. 

20 The Jurkat:GAS-SEAP stable reporter lines are maintained in RPMI + 10% 

serum, 1 mg/ml Genticin, and 1% Pen-Strep. These cells are treated with 
supernatants containing polypeptides of the invention and/or induced polypeptides of 
the invention as produced by the protocol described in Example 1 1 . 

On the day of treatment with the supernatant, the cells should be washed and 
25 resuspended in fresh RPMI + 10% serum to a density of 500,000 cells per ml. The 
exact number of cells required will depend on the number of supernatants being 
screened. For one 96 well plate, approximately 10 million cells (for 10 plates, 100 
million cells) are required. 

Transfer the cells to a triangular reservoir boat, in order to dispense the cells 
30 into a 96 well dish, using a 12 channel pipette. Using a 12 channel pipette, transfer 
200 ul of cells into each well (therefore adding 100, 000 cells per well). 

After all the plates have been seeded, 50 ul of the supernatants are transferred 
directly from the 96 well plate containing the supernatants into each well using a 12 
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channel pipette. In addition, a dose of exogenous interferon gamma (0.1, 1.0, 10 ng) 
is added to wells H9, H10, and HI 1 to serve as additional positive controls for the 
assay. 

The 96 well dishes containing Jurkat cells treated with supernatants are placed 
5 in an incubator for 48 hrs (note: this time is variable between 48-72 hrs). 35 ul 
samples from each well are then transferred to an opaque 96 well plate using a 12 
channel pipette. The opaque plates should be covered (using sellophene covers) and 
stored at -20 degrees C until SEAP assays are performed according to Example 17. 
The plates containing the remaining treated cells are placed at 4 degrees C and serve 
10 as a source of material for repeating the assay on a specific well if desired. 

As a positive control, 100 Unit/ml interferon gamma can be used which is 
known to activate Jurkat T cells. Over 30 fold induction is typically observed in the 
positive control wells. 

The above protocol may be used in the generation of both transient, as well as, 
15 stable transfected cells, which would be apparent to those of skill in the art. 

Example 14: High-Throughput Screening Assay Identifying Myeloid Activity 

The following protocol is used to assess myeloid activity by determining 
whether polypeptides of the invention proliferates and/or differentiates myeloid cells. 
20 Myeloid cell activity is assessed using the GAS/SEAP/Neo construct produced in 

Example 12. Thus, factors that increase SEAP activity indicate the ability to activate 
the Jaks-STATS signal transduction pathway. The myeloid cell used in this assay is 
U937, a pre-monocyte cell line, although TF-1, HL60, or KG1 can be used. 

To transiently transfect U937 cells with the GAS/SEAP/Neo construct 
25 produced in Example 12, a DEAE-Dextran method (Kharbanda et. al., 1994, Cell 

Growth & Differentiation, 5:259-265) is used. First, harvest 2x1 Oe 7 U937 cells and 
wash with PBS. The U937 cells are usually grown in RPMI 1640 medium containing 
10% heat-inactivated fetal bovine serum (FBS) supplemented with 100 units/ml 
penicillin and 100 mg/ml streptomycin. 
30 Next, suspend the cells in 1 ml of 20 mM Tris-HCl (pH 7.4) buffer containing 

0.5 mg/ml DEAE-Dextran, 8 ug GAS-SEAP2 plasmid DNA, 140 mM NaCl, 5 mM 
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KC1, 375 uM Na 2 HP04.7H 2 0, 1 mM MgCl2, and 675 uM CaCI 2 . Incubate at 37 
degrees C for 45 min. 

Wash the cells with RPMI 1640 medium containing 10% FBS and then 
resuspend in 10 ml complete medium and incubate at 37 degrees C for 36 hr. 
5 The GAS-SEAP/U937 stable cells are obtained by growing the cells in 400 

ug/ml G418. The G418-free medium is used for routine growth but every one to two 
months, the cells should be re-grown in 400 ug/ml G418 for couple of passages. 

8 

These cells are tested by harvesting 1x10 cells (this is enough for ten 96-well 
plates assay) and wash with PBS. Suspend the cells in 200 ml above described 
10 growth medium, with a final density of 5xl0 5 cells/ml. Plate 200 ul cells per well in 
the 96-well plate (or 1x10 s cells/well). 

Add 50 ul of the supernatant prepared by the protocol described in Example 
11. Incubate at 37 degrees C for 48 to 72 hr. As a positive control, 100 Unit/ml 
interferon gamma can be used which is known to activate U937 cells. Over 30 fold 
15 induction is typically observed in the positive control wells. SEAP assay the 
supernatant according to the protocol described in Example 17. 

Example 15: High-Throughput Screening Assay Identifying Neuronal Activity. 

When cells undergo differentiation and proliferation, a group of genes are 
20 activated through many different signal transduction pathways. One of these genes, 
EGR1 (early growth response gene 1), is induced in various tissues and cell types 
upon activation. The promoter of EGR1 is responsible for such induction. Using the 
EGR1 promoter linked to reporter molecules, activation of cells can be assessed. 

Particularly, the following protocol is used to assess neuronal activity in PC 12 
25 cell lines. PC 12 cells (rat phenochromocytoma cells) are known to proliferate and/or 
differentiate by activation with a number of mitogens, such as TPA (tetradecanoyl 
phorbol acetate), NGF (nerve growth factor), and EGF (epidermal growth factor). 
The EGR1 gene expression is activated during this treatment. Thus, by stably 
transfecting PC 12 cells with a construct containing an EGR promoter linked to SEAP 
30 reporter, activation of PC 12 cells can be assessed. 

The EGR/SEAP reporter construct can be assembled by the following 
protocol. The EGR-1 promoter sequence (-633 to +l)(Sakamoto K et al., Oncogene 
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6:867-871 (1991)) can be PCR amplified from human genomic DNA using the 
following primers: 

5' GCGCTCGAGGGATGACAGCGATAGAACCCCGG -3' (SEQ ID NO:6) 
5' GCGAAGCTTCGCGACTCCCCGGATCCGCCTC-3 , (SEQ ID NO:7) 
5 Using the GAS:SEAP/Neo vector produced in Example 12, EGR1 amplified 

product can then be inserted into this vector. Linearize the GAS:SEAP/Neo vector 
using restriction enzymes Xhol/Hindm, removing the GAS/SV40 stuffer. Restrict the 
EGR1 amplified product with these same enzymes. Ligate the vector and the EGR1 
promoter. 

10 To prepare 96 well-plates for cell culture, two mis of a coating solution (1 :30 

dilution of collagen type I (Upstate Biotech Inc. Cat#08-1 15) in 30% ethanol (filter 
sterilized)) is added per one 10 cm plate or 50 ml per well of the 96- well plate, and 
allowed to air dry for 2 hr. 

PC 12 cells are routinely grown in RPMI-1640 medium (Bio Whittaker) 

15 containing 10% horse serum (JRH BIOSCIENCES, Cat. # 12449-78P), 5% heat- 
inactivated fetal bovine serum (FBS) supplemented with 100 units/ml penicillin and 
100 ug/ml streptomycin on a precoated 10 cm tissue culture dish. One to four split is 
done every three to four days. Cells are removed from the plates by scraping and 
resuspended with pipetting up and down for more than 15 times. 

20 Transfect the EGR/SEAP/Neo construct into PC 12 using the Lipofectamine 

protocol described in Example 1 1. EGR-SEAP/PC12 stable cells are obtained by 
growing the cells in 300 ug/ml G418. The G418-free medium is used for routine 
growth but every one to two months, the cells should be re-grown in 300 ug/ml G418 
for couple of passages. 

25 To assay for neuronal activity, a 10 cm plate with cells around 70 to 80% 

confluent is screened by removing the old medium. Wash the cells once with PBS 
(Phosphate buffered saline). Then starve the cells in low serum medium (RPMI-1640 
containing 1% horse serum and 0.5% FBS with antibiotics) overnight. 

The next morning, remove the medium and wash the cells with PBS. Scrape 

30 off the cells from the plate, suspend the cells well in 2 ml low serum medium. Count 
the cell number and add more low serum medium to reach final cell density as 5x10^ 
cells/ml. 
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Add 200 ul of the cell suspension to each well of 96-well plate (equivalent to 

lx 10 5 cells/well). Add 50 ul supernatant produced by Example 1 1 , 37°C for 48 to 72 
hr. As a positive control, a growth factor known to activate PC 12 cells through EGR 
can be used, such as 50 ng/ul of Neuronal Growth Factor (NGF). Over fifty-fold 
5 induction of SEAP is typically seen in the positive control wells. SEAP assay the 
supernatant according to Example 17. 

Example 16: High-Throughput Screening Assay for T-cell Activity 

NF-KB (Nuclear Factor KB) is a transcription factor activated by a wide 

10 variety of agents including the inflammatory cytokines IL-1 and TNF, CD30 and 
CD40, lymphotoxin-alpha and lymphotoxin-beta, by exposure to LPS or thrombin, 
and by expression of certain viral gene products. As a transcription factor, NF-KB 
regulates the expression of genes involved in immune cell activation, control of 
apoptosis (NF- KB appears to shield cells from apoptosis), B and T-cell development, 

15 anti-viral and antimicrobial responses, and multiple stress responses. 

In non-stimulated conditions, NF- KB is retained in the cytoplasm with I-KB 
(Inhibitor KB). However, upon stimulation, I- KB is phosphorylated and degraded, 
causing NF- KB to shuttle to the nucleus, thereby activating transcription of target 
genes. Target genes activated by NF- KB include IL-2, IL-6, GM-CSF, ICAM-1 and 

20 class 1 MHC. 

Due to its central role and ability to respond to a range of stimuli, reporter 
constructs utilizing the NF-KB promoter element are used to screen the supernatants 
produced in Example 1 1. Activators or inhibitors of NF-KB would be useful in 
treating diseases. For example, inhibitors of NF-KB could be used to treat those 

25 diseases related to the acute or chronic activation of NF-KB, such as rheumatoid 
arthritis. 

To construct a vector containing the NF-KB promoter element, a PCR based 
strategy is employed. The upstream primer contains four tandem copies of the NF- 
KB binding site (GGGGACTTTCCC) (SEQ ID NO:8), 18 bp of sequence 
30 complementary to the 5* end of the SV40 early promoter sequence, and is flanked 
with an Xhol site: 

S^GCGGCCTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGAC 
TTTCCATCCTGCCATCTCAATTAG:3 , (SEQ ID NO:9) 
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The downstream primer is complementary to the 3' end of the SV40 promoter 
and is flanked with a Hind III site: 

5^GCGGCAAGCTTITTGCAAAGCCTAGGC:3' (SEQ ID NO:4) 

PCR amplification is performed using the S V40 promoter template present in 
5 the pB-gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is 
digested with Xhol and Hind III and subcloned into BLSK2-. (Stratagene) 
Sequencing with the T7 and T3 primers confirms the insert contains the following 
sequence: 

10 5 * :CTCG AGGGG ACTTTCCCGGGG ACTTTCC 

ATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCC 
ATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGA 
CTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTA 
TTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAA 

15 GCTT:3' (SEQ ID NO: 10) 

Next, replace the S V40 minimal promoter element present in the pSE AP2- 
promoter plasmid (Clontech) with this NF-KB/S V40 fragment using Xhol and 
HindEQ. However, this vector does not contain a neomycin resistance gene, and 
20 therefore, is not preferred for mammalian expression systems. 

In order to generate stable mammalian cell lines, the NF-KB/SV40/SEAP 
cassette is removed from the above NF-KB/SEAP vector using restriction enzymes 
Sail and NotI, and inserted into a vector containing neomycin resistance. Particularly, 
the NF-KB/S V40/SEAP cassette was inserted into pGFP-1 (Clontech), replacing the 
25 GFP gene, after restricting pGFP-1 with Sail and NotI. 

Once NF-KB/S V40/SEAP/Neo vector is created, stable Jurkat T-cells are 
created and maintained according to the protocol described in Example 13. Similarly, 
the method for assaying supernatants with these stable Jurkat T-cells is also described 
in Example 13. As a positive control, exogenous TNF alpha (0.1,1, 10 ng) is added to 
30 wells H9, H10, and HI 1 , with a 5-10 fold activation typically observed. 

Example 17: Assay for SEAP Activity 
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As a reporter molecule for the assays described in Examples 13-16, SEAP 
activity is assayed using the Tropix Phospho-light Kit (Cat. BP-400) according to the 
following general procedure. The Tropix Phospho-light Kit supplies the Dilution, 
Assay, and Reaction Buffers used below. 
5 Prime a dispenser with the 2.5x Dilution Buffer and dispense 15 ul of 2.5x 

dilution buffer into Optiplates containing 35 ul of a supernatant. Seal the plates with 
a plastic sealer and incubate at 65 degree C for 30 min. Separate the Optiplates to 
avoid uneven heating. 

Cool the samples to room temperature for 15 minutes. Empty the dispenser 
10 and prime with the Assay Buffer. Add 50 ml Assay Buffer and incubate at room 

temperature 5 min. Empty the dispenser and prime with the Reaction Buffer (see the 
table below). Add 50 ul Reaction Buffer and incubate at room temperature for 20 
minutes. Since the intensity of the chemiluminescent signal is time dependent, and it 
takes about 10 minutes to read 5 plates on luminometer, one should treat 5 plates at 
15 each time and start the second set 10 minutes later. 

Read the relative light unit in the luminometer. Set HI 2 as blank, and print 
the results. An increase in chemiluminescence indicates reporter activity. 



Reaction Buffer Formulation: 


#of plates 


Rxn buffer diluent (ml) 


CSPD (ml) 


10 


60 


3 


11 


65 


3.25 


12 


70 


3.5 


13 


75 


3.75 


14 


80 


4 


15 


85 


4.25 


16 


90 


4.5 


17 


95 


4.75 


18 


100 


5 


19 


105 


5.25 


20 


110 


5.5 


21 


115 


5.75 


22 


120 


6 


23 


125 


6.25 


24 


130 


6.5 


25 


135 


6.75 


26 


140 


7 


27 


145 


7.25 


28 


150 


7.5 


29 


155 


7.75 


30 


160 


8 


31 


165 


8.25 


32 


170 


8.5 


33 


175 


8.75 
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34 


180 


9 


35 


185 


9.25 


36 


190 


9.5 


37 


195 


9.75 


38 


200 


10 


39 


205 


10.25 


40 


210 


10.5 


41 


215 


10.75 


42 


220 


11 


43 


225 


11.25 


44 


230 


11.5 


45 


235 


11.75 


46 


240 


12 


47 


245 


12.25 


48 


250 


12.5 


49 


255 


12.75 


50 


260 


13 



Example 18: High-Throughput Screening Assay Identifying Changes in Small 
Molecule Concentration and Membrane Permeability 

Binding of a ligand to a receptor is known to alter intracellular levels of small 
5 molecules, such as calcium, potassium, sodium, and pH, as well as alter membrane 
potential. These alterations can be measured in an assay to identify supernatants 
which bind to receptors of a particular cell. Although the following protocol 
describes an assay for calcium, this protocol can easily be modified to detect changes 
in potassium, sodium, pH, membrane potential, or any other small molecule which is 

10 detectable by a fluorescent probe. 

The following assay uses Fluorometric Imaging Plate Reader ("FLIPR") to 
measure changes in fluorescent molecules (Molecular Probes) that bind small 
molecules. Clearly, any fluorescent molecule detecting a small molecule can be used 
instead of the calcium fluorescent molecule, fluo-4 (Molecular Probes, Inc.; catalog 

15 no. F- 14202), used here. 

For adherent cells, seed the cells at 10,000 -20,000 cells/well in a Co-star 
black 96-well plate with clear bottom. The plate is incubated in a C0 2 incubator for 
20 hours. The adherent cells are washed two times in Biotek washer with 200 ul of 
HBSS (Hank's Balanced Salt Solution) leaving 100 ul of buffer after the final wash. 

20 A stock solution of 1 mg/ml fluo-4 is made in 10% pluronic acid DMSO. To 

load the cells with fluo-4 , 50 ul of 12 ug/ml fluo-4 is added to each well. The plate 
is incubated at 37 degrees C in a CO z incubator for 60 min. The plate is washed four 
times in the Biotek washer with HBSS leaving 100 ul of buffer. 
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For non-adherent cells, the cells are spun down from culture media. Cells are 
re-suspended to 2-5xl0 6 cells/ml with HBSS in a 50-ml conical tube. 4 ul of 1 mg/ml 
fluo-4 solution in 10% pluronic acid DMSO is added to each ml of cell suspension. 
The tube is then placed in a 37 degrees C water bath for 30-60 min. The cells are 
5 washed twice with HBSS, resuspended to IxlO 6 cells/ml, and dispensed into a 

microplate, 100 ul/welL The plate is centrifuged at 1000 rpm for 5 min. The plate is 
then washed once in Denley CellWash with 200 ul, followed by an aspiration step to 
100 ul final volume. 

For a non-cell based assay, each well contains a fluorescent molecule, such as 
10 fluo-4 . The supernatant is added to the well, and a change in fluorescence is 
detected. 

To measure the fluorescence of intracellular calcium, the FLIPR is set for the 
following parameters: (1) System gain is 300-800 mW; (2) Exposure time is 0.4 
second; (3) Camera F/stop is F/2; (4) Excitation is 488 nm; (5) Emission is 530 nm; 
15 and (6) Sample addition is 50 ul. Increased emission at 530 nm indicates an 

extracellular signaling event which has resulted in an increase in the intracellular 

Ca++ concentration. 

Example 19: High-Throughput Screening Assay Identifying Tyrosine Kinase 
20 Activity 

The Protein Tyrosine Kinases (PTK) represent a diverse group of 
transmembrane and cytoplasmic kinases. Within the Receptor Protein Tyrosine 
Kinase RPTK) group are receptors for a range of mitogenic and metabolic growth 
factors including the PDGF, FGF, EGF, NGF, HGF and Insulin receptor subfamilies. 

25 In addition there are a large family of RPTKs for which the corresponding ligand is 
unknown. Ligands for RPTKs include mainly secreted small proteins, but also 
membrane-bound and extracellular matrix proteins. 

Activation of RPTK by ligands involves ligand-mediated receptor 
dimerization, resulting in transphosphorylation of the receptor subunits and activation 

30 of the cytoplasmic tyrosine kinases. The cytoplasmic tyrosine kinases include 

receptor associated tyrosine kinases of the src-family (e.g., src, yes, lck, lyn, fyn) and 
non-receptor linked and cytosolic protein tyrosine kinases, such as the Jak family, 
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members of which mediate signal transduction triggered by the cytokine superfamily 
• of receptors (e.g., the Interleukins, Interferons, GM-CSF, and Leptin). 

Because of the wide range of known factors capable of stimulating tyrosine 
kinase activity, the identification of novel human secreted proteins capable of 
5 activating tyrosine kinase signal transduction pathways are of interest. Therefore, the 
following protocol is designed to identify those novel human secreted proteins 
capable of activating the tyrosine kinase signal transduction pathways. 

Seed target cells (e.g., primary keratinocytes) at a density of approximately 
25,000 cells per well in a 96 well Loprodyne Silent Screen Plates purchased from 

10 Nalge Nunc (Naperville, 1L). The plates are sterilized with two 30 minute rinses with 
100% ethanol, rinsed with water and dried overnight. Some plates are coated for 2 hr 
with 100 ml of cell culture grade type I collagen (50 mg/ml), gelatin (2%) or 
polylysine (50 mg/rnl), all of which can be purchased from Sigma Chemicals (St. 
Louis, MO) or 10% Matrigel purchased from Becton Dickinson (Bedford,MA), or 

15 calf serum, rinsed with PBS and stored at 4 degree C. Cell growth on these plates is 
assayed by seeding 5,000 cells/well in growth medium and indirect quantitation of 
cell number through use of alamarBlue as described by the manufacturer Alamar 
Biosciences, Inc. (Sacramento, CA) after 48 hr. Falcon plate covers #3071 from 
Becton Dickinson (Bedford,MA) are used to cover the Loprodyne Silent Screen 

20 Plates. Falcon Microtest III cell culture plates can also be used in some proliferation 
experiments. 

To prepare extracts, A431 cells are seeded onto the nylon membranes of 
Loprodyne plates (20,000/200ml/well) and cultured overnight in complete medium. 
Cells are quiesced by incubation in serum-free basal medium for 24 hr. After 5-20 

25 minutes treatment with EGF (60ng/ml) or 50 ul of the supernatant produced in 
Example 1 1, the medium was removed and 100 ml of extraction buffer ((20 mM 
HEPES pH 7.5, 0.15 M NaCl, 1% Triton X-100, 0.1% SDS, 2 mM Na3V04, 2 mM 
Na4P207 and a cocktail of protease inhibitors (# 1836170) obtained from 
Boeheringer Mannheim (Indianapolis, IN) is added to each well and the plate is 

30 shaken on a rotating shaker for 5 minutes at 4 degrees C. The plate is then placed in a 
vacuum transfer manifold and the extract filtered through the 0.45 mm membrane 
bottoms of each well using house vacuum. Extracts are collected in a 96-well 
catch/assay plate in the bottom of the vacuum manifold and immediately placed on 
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ice. To obtain extracts clarified by centrifugation, the content of each well, after 
detergent solubilization for 5 minutes, is removed and centrifuged for 15 minutes at 4 
degrees C at 16,000 x g. 

Test the filtered extracts for levels of tyrosine kinase activity. Although many 
5 methods of detecting tyrosine kinase activity are known, one method is described 
here. 

Generally, the tyrosine kinase activity of a supernatant is evaluated by 
determining its ability to phosphorylate a tyrosine residue on a specific substrate (a 
biotinylated peptide). Biotinylated peptides that can be used for this purpose include 
10 PSK1 (corresponding to amino acids 6-20 of the cell division kinase cdc2-p34) and 
PSK2 (corresponding to amino acids 1-17 of gastrin). Both peptides are substrates for 
a range of tyrosine kinases and are available from Boehringer Mannheim. 

The tyrosine kinase reaction is set up by adding the following components in 
order. First, add lOul of 5uM Biotinylated Peptide, then lOul ATP/Mg2+ (5mM 

15 ATP/50mM MgCl2), then lOul of 5x Assay Buffer (40mM imidazole hydrochloride, 
pH7.3, 40 mM beta-glycerophosphate, ImMEGTA, lOOmM MgCl2, 5 mM MnC^, 
0.5 mg/ml BSA), then 5ul of Sodium Vanadate(lmM), and then 5ul of water. Mix the 
components gently and preincubate the reaction mix at 30 degrees C for 2 min. Initial 
the reaction by adding lOul of the control enzyme or the filtered supernatant. 

20 The tyrosine kinase assay reaction is then terminated by adding 10 ul of 

120mm EDTA and place the reactions on ice. 

Tyrosine kinase activity is determined by transferring 50 ul aliquot of reaction 
mixture to a microtiter plate (MTP) module and incubating at 37 degrees C for 20 
min. This allows the streptavadin coated 96 well plate to associate with the 

25 biotinylated peptide. Wash the MTP module with 300ul/well of PBS four times. 
Next add 75 ul of anti-phospotyrosine antibody conjugated to horse radish 
peroxidase(anti-P-Tyr-POD(0.5u/ml)) to each well and incubate at 37 degrees C for 
one hour. Wash the well as above. 

Next add lOOul of peroxidase substrate solution (Boehringer Mannheim) and 

30 incubate at room temperature for at least 5 mins (up to 30 min). Measure the 

absorbance of the sample at 405 nm by using ELIS A reader. The level of bound 
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peroxidase activity is quantitated using an ELISA reader and reflects the level of 
tyrosine kinase activity. 

Example 20: High-Throughput Screening Assay Identifying Phosphorylation 
5 Activity 

As a potential alternative and/or compliment to the assay of protein tyrosine 
kinase activity described in Example 19, an assay which detects activation 
(phosphorylation) of major intracellular signal transduction intermediates can also be 
used. For example, as described below one particular assay can detect tyrosine 

10 phosphorylation of the Erk-1 and Erk-2 kinases. However, phosphorylation of other 
molecules, such as Raf, JNK, p38 MAP, Map kinase kinase (MEK), MEK kinase, 
Src, Muscle specific kinase (MuSK), IRAK, Tec, and Janus, as well as any other 
phosphoserine, phosphotyrosine, or phosphothreonine molecule, can be detected by 
substituting these molecules for Erk-1 or Erk-2 in the following assay. 

15 Specifically, assay plates are made by coating the wells of a 96-well ELISA 

plate with 0.1ml of protein G (lug/ml) for 2 hr at room temp, (RT). The plates are 
then rinsed with PBS and blocked with 3% BSA/PBS for 1 hr at RT. The protein G 
plates are then treated with 2 commercial monoclonal antibodies (lOOng/well) against 
Erk-1 and Erk-2 (1 hr at RT) (Santa Cruz Biotechnology). (To detect other molecules, 

20 this step can easily be modified by substituting a monoclonal antibody detecting any 
of the above described molecules.) After 3-5 rinses with PBS, the plates are stored at 
4 degrees C until use. 

A43 1 cells are seeded at 20,000/well in a 96-well Loprodyne filterplate and 
cultured overnight in growth medium. The cells are then starved for 48 hr in basal 

25 medium (DMEM) and then treated with EGF (6ng/well) or 50 ul of the supernatants 
obtained in Example 1 1 for 5-20 minutes. The cells are then solubilized and extracts 
filtered directly into the assay plate. 

After incubation with the extract for 1 hr at RT, the wells are again rinsed. As 
a positive control, a commercial preparation of MAP kinase (lOng/well) is used in 

30 place of A431 extract. Plates are then treated with a commercial polyclonal (rabbit) 
antibody (lug/ml) which specifically recognizes the phosphorylated epitope of the 
Erk-1 and Erk-2 kinases (1 hr at RT). This antibody is biotinylated by standard 
procedures. The bound polyclonal antibody is then quantitated by successive 
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incubations with Europium-streptavidin and Europium fluorescence enhancing 
reagent in the Wallac DELFIA instrument (time-resolved fluorescence). An increased 
fluorescent signal over background indicates a phosphorylation. 

5 Example 21: Method of Determining Alterations in a Gene Corresponding to a 
Polynucleotide 

RNA isolated from entire families or individual patients presenting with a 
phenotype of interest (such as a disease) is be isolated. cDNA is then generated from 
these RNA samples using protocols known in the art. (See, Sambrook.) The cDNA 

10 is then used as a template for PCR, employing primers surrounding regions of interest 
in SEQ ID NO:X. Suggested PCR conditions consist of 35 cycles at 95 degrees C for 
30 seconds; 60-120 seconds at 52-58 degrees C; and 60-120 seconds at 70 degrees C, 
using buffer solutions described in Sidransky et al., Science 252:706 (1991). 

PCR products are then sequenced using primers labeled at their 5* end with T4 

15 polynucleotide kinase, employing SequiTherm Polymerase. (Epicentre 

Technologies). The intron-exon borders of selected exons is also determined and 
genomic PCR products analyzed to confirm the results. PCR products harboring 
suspected mutations is then cloned and sequenced to validate the results of the direct 
sequencing. 

20 PCR products is cloned into T-tailed vectors as described in Hoi ton et al., 

Nucleic Acids Research, 19:1156 (1991) and sequenced with T7 polymerase (United 
States Biochemical). Affected individuals are identified by mutations not present in 
unaffected individuals. 

Genomic rearrangements are also observed as a method of determining 

25 alterations in a gene corresponding to a polynucleotide. Genomic clones isolated 
according to Example 2 are nick-translated with digoxigenindeoxy-uridine 5'- 
triphosphate (Boehringer Manheim), and FISH performed as described in Johnson et 
al., Methods Cell Biol. 35:73-99 (1991). Hybridization with the labeled probe is 
carried out using a vast excess of human cot-1 DNA for specific hybridization to the 

30 corresponding genomic locus. 

Chromosomes are counterstained with 4,6-diamino-2-phenyltdole and 
propidium iodide, producing a combination of C- and R-bands. Aligned images for 
precise mapping are obtained using a triple-band filter set (Chroma Technology, 
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Brattleboro, VT) in combination with a cooled charge-coupled device camera 
(Photometries, Tucson, AZ) and variable excitation wavelength filters. (Johnson et 
al., Genet. Anal. Tech. Appl., 8:75 (1991).) Image collection, analysis and 
chromosomal fractional length measurements are performed using the ISee Graphical 
5 Program System. (Inovision Corporation, Durham, NC.) Chromosome alterations of 
the genomic region hybridized by the probe are identified as insertions, deletions, and 
translocations. These alterations are used as a diagnostic marker for an associated 
disease. 

10 Example 22: Method of Detecting Abnormal Levels of a Polypeptide in a 
Biological Sample 

A polypeptide of the present invention can be detected in a biological sample, 
and if an increased or decreased level of the polypeptide is detected, this polypeptide 
is a marker for a particular phenotype. Methods of detection are numerous, and thus, 
15 it is understood that one skilled in the art can modify the following assay to fit their 
particular needs. 

For example, antibody-sandwich ELIS As are used to detect polypeptides in a 
sample, preferably a biological sample. Wells of a microtiter plate are coated with 
specific antibodies, at a final concentration of 0.2 to 10 ug/ml. The antibodies are 
20 either monoclonal or polyclonal and are produced by the method described in 

Example 10. The wells are blocked so that non-specific binding of the polypeptide to 
the well is reduced. 

The coated wells are then incubated for > 2 hours at RT with a sample 
containing the polypeptide. Preferably, serial dilutions of the sample should be used 
25 to validate results. The plates are then washed three times with deionized or distilled 
water to remove unbounded polypeptide. 

Next, 50 ul of specific antibody-alkaline phosphatase conjugate, at a 
concentration of 25-400 ng, is added and incubated for 2 hours at room temperature. 
The plates are again washed three times with deionized or distilled water to remove 
30 unbounded conjugate. 

Add 75 ul of 4-methylumbelliferyl phosphate (MUP) or p-nitrophenyl 
phosphate (NPP) substrate solution to each well and incubate 1 hour at room 
temperature. Measure the reaction by a microtiter plate reader. Prepare a standard 
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curve, using serial dilutions of a control sample, and plot polypeptide concentration 
on the X-axis (log scale) and fluorescence or absorbance of the Y-axis (linear scale). 
Interpolate the concentration of the polypeptide in the sample using the standard 
curve. 

5 

Example 23: Formulation 

The invention also provides methods of treatment and/or prevention diseases, 
disorders, and/or conditions (such as, for example, any one or more of the diseases or 
disorders disclosed herein) by administration to a subject of an effective amount of a 

10 Therapeutic. By therapeutic is meant a polynucleotides or polypeptides of the 
invention (including fragments and variants), agonists or antagonists thereof, and/or 
antibodies thereto, in combination with a pharmaceutically acceptable carrier type 
(e.g., a sterile carrier). 

The Therapeutic will be formulated and dosed in a fashion consistent with 

15 good medical practice, taking into account the clinical condition of the individual 
patient (especially the side effects of treatment with the Therapeutic alone), the site of 
delivery, the method of administration, the scheduling of administration, and other 
factors known to practitioners. The "effective amount" for purposes herein is thus 
determined by such considerations. 

20 As a general proposition, the total pharmaceutically effective amount of the 

Therapeutic administered parenterally per dose will be in the range of about 
lug/kg/day to 10 mg/kg/day of patient body weight, although, as noted above, this 
will be subject to therapeutic discretion. More preferably, this dose is at least 0.01 
mg/kg/day, and most preferably for humans between about 0.01 and 1 mg/kg/day for 

25 the hormone. If given continuously, the Therapeutic is typically administered at a 
dose rate of about 1 ug/kg/hour to about 50 ug/kg/hour, either by 1-4 injections per 
day or by continuous subcutaneous infusions, for example, using a mini-pump. An 
intravenous bag solution may also be employed. The length of treatment needed to 
observe changes and the interval following treatment for responses to occur appears 

30 to vary depending on the desired effect. 

Therapeutics can be are administered orally, rectally, parenterally, 
intracistemally, intravaginally, intraperitoneal ly, topically (as by powders, ointments, 
gels, drops or transdermal patch), bucally, or as an oral or nasal spray. 
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"Pharmaceutically acceptable carrier" refers to a non-toxic solid, semisolid or liquid 
filler, diluent, encapsulating material or formulation auxiliary of any. The term 
"parenteral" as used herein refers to modes of administration which include 
intravenous, intramuscular, intraperitoneal, intrasternal, subcutaneous and 
5 intraarticular injection and infusion. 

Therapeutics of the invention are also suitably administered by sustained- 
release systems. Suitable examples of sustained-release Therapeutics are 
administered orally, rectally, parenterally, intracistemally, intravaginally, 
intraperitoneal^, topically (as by powders, ointments, gels, drops or transdermal 

10 patch), bucally, or as an oral or nasal spray. "Pharmaceutically acceptable carrier" 
refers to a non-toxic solid, semisolid or liquid filler, diluent, encapsulating material or 
formulation auxiliary of any type. The term "parenteral" as used herein refers to 
modes of administration which include intravenous, intramuscular, intraperitoneal, 
intrasternal, subcutaneous and intraarticular injection and infusion. 

15 Therapeutics of the invention are also suitably administered by sustained- 

release systems. Suitable examples of sustained-release Therapeutics include suitable 
polymeric materials (such as, for example, semi-permeable polymer matrices in the 
form of shaped articles, e.g., films, or mirocapsules), suitable hydrophobic materials 
(for example as an emulsion in an acceptable oil) or ion exchange resins, and 

20 sparingly soluble derivatives (such as, for example, a sparingly soluble salt). 

Sustained-release matrices include polylactides (U.S. Pat. No. 3,773,919, EP 
58,481), copolymers of L-glutamic acid and gamma-ethyl-L-glutamate (Sidman et al., 
Biopolymers 22:547-556 (1983)), poly (2- hydroxyethyl methacrylate) (Langer et al., 
J. Biomed. Mater. Res. 15: 167-277 (1981), and Langer, Chem. Tech. 12:98-105 

25 (1982)), ethylene vinyl acetate (Langer et al., Id.) or poly-D- (-)-3-hydroxybutyric 
acid (EP 133,988). 

Sustained-release Therapeutics also include liposomally entrapped 
Therapeutics of the invention (see generally, Langer, Science 249:1527-1533 (1990); 
Treat et al., in Liposomes in the Therapy of Infectious Disease and Cancer, Lopez- 
30 Berestein and Fidler (eds.), Liss, New York, pp. 317 -327 and 353-365 (1989)). 
Liposomes containing the Therapeutic are prepared by methods known per se: DE 
3,218,121; Epstein et al., Proc. Natl. Acad. Sci. (USA) 82:3688-3692 (1985); Hwang 
et al., Proc. Natl. Acad. Sci.(USA) 77:4030-4034 (1980); EP 52,322; EP 36,676; EP 
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88,046; EP 143,949; EP 142,641; Japanese Pat. Appl. 83-118008; U.S. Pat. Nos. 
4,485,045 and 4,544,545; and EP 102,324. Ordinarily, the liposomes are of the small 
(about 200-800 Angstroms) unilamellar type in which the lipid content is greater than 
about 30 mol. percent cholesterol, the selected proportion being adjusted for the 
5 optimal Therapeutic. 

In yet an additional embodiment, the Therapeutics of the invention are 
delivered by way of a pump (see Langer, supra] Sefton, CRC Crit. Ref. Biomed. Eng. 
14:201 (1987); Buchwald et al., Surgery 88:507 (1980); Saudek et al., N. Engl. J. 
Med. 321:574(1989)). 

10 Other controlled release systems are discussed in the review by Langer 

(Science 249:1527-1533 (1990)). 

For parenteral administration, in one embodiment, the Therapeutic is 
formulated generally by mixing it at the desired degree of purity, in a unit dosage 
injectable form (solution, suspension, or emulsion), with a pharmaceutically 

15 acceptable carrier, i.e., one that is non-toxic to recipients at the dosages and 
concentrations employed and is compatible with other ingredients of the formulation. 
For example, the formulation preferably does not include oxidizing agents and other 
compounds that are known to be deleterious to the Therapeutic. 

Generally, the formulations are prepared by contacting the Therapeutic 

20 uniformly and intimately with liquid carriers or finely divided solid carriers or both. 
Then, if necessary, the product is shaped into the desired formulation. Preferably the 
carrier is a parenteral carrier, more preferably a solution that is isotonic with the blood 
of the recipient. Examples of such carrier vehicles include water, saline, Ringer's 
solution, and dextrose solution. Non-aqueous vehicles such as fixed oils and ethyl 

25 oleate are also useful herein, as well as liposomes. 

The carrier suitably contains minor amounts of additives such as substances 
that enhance isotonicity and chemical stability. Such materials are non-toxic to 
recipients at the dosages and concentrations employed, and include buffers such as 
phosphate, citrate, succinate, acetic acid, and other organic acids or their salts; 

30 antioxidants such as ascorbic acid; low molecular weight (less than about ten 
residues) polypeptides, e.g., polyarginine or tripeptides; proteins, such as serum 
albumin, gelatin, or immunoglobulins; hydrophilic polymers such as 
polyvinylpyrrolidone; amino acids, such as glycine, glutamic acid, aspartic acid, or 
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arginine; monosaccharides, disaccharides, and other carbohydrates including cellulose 
or its derivatives, glucose, manose, or dextrins; chelating agents such as EDTA; sugar 
alcohols such as mannitol or sorbitol; counterions such as sodium; and/or nonionic 
surfactants such as polysorbates, poloxamers, or PEG. 
5 The Therapeutic is typically formulated in such vehicles at a concentration of 

about 0.1 mg/ml to 100 mg/ml, preferably 1-10 mg/ml, at a pH of about 3 to 8. It will 
be understood that the use of certain of the foregoing excipients, carriers, or 
stabilizers will result in the formation of polypeptide salts. 

Any pharmaceutical used for therapeutic administration can be sterile. 

10 Sterility is readily accomplished by filtration through sterile filtration membranes 
(e.g., 0.2 micron membranes). Therapeutics generally are placed into a container 
having a sterile access port, for example, an intravenous solution bag or vial having a 
stopper pierceable by a hypodermic injection needle. 

Therapeutics ordinarily will be stored in unit or multi-dose containers, for 

15 example, sealed ampoules or vials, as an aqueous solution or as a lyophilized 
formulation for reconstitution. As an example of a lyophilized formulation, 10-ml 
vials are filled with 5 ml of sterile-filtered 1% (w/v) aqueous Therapeutic solution, 
and the resulting mixture is lyophilized. The infusion solution is prepared by 
reconstituting the lyophilized Therapeutic using bacteriostatic Water-for-Injection. 

20 The invention also provides a pharmaceutical pack or kit comprising one or 

more containers filled with one or more of the ingredients of the Therapeutics of the 
invention. Associated with such container(s) can be a notice in the form prescribed by 
a governmental agency regulating the manufacture, use or sale of pharmaceuticals or 
biological products, which notice reflects approval by the agency of manufacture, use 

25 or sale for human administration. In addition, the Therapeutics may be employed in 
conjunction with other therapeutic compounds. 

The Therapeutics of the invention may be administered alone or in 
combination with adjuvants. Adjuvants that may be administered with the 
Therapeutics of the invention include, but are not limited to, alum, alum plus 

30 deoxycholate (ImmunoAg), MTP-PE (Biocine Corp.), QS21 (Genentech, Inc.), BCG, 
and MPL. In a specific embodiment, Therapeutics of the invention are administered 
in combination with alum. In another specific embodiment, Therapeutics of the 
invention are administered in combination with QS-21. Further adjuvants that may be 



WO 01/23547 



PCT/US00/26337 



293 



administered with the Therapeutics of the invention include, but are not limited to, 
Monophosphoryl lipid immunomodulator, AdjuVax 100a, QS-21, QS-18, CRL1005, 
Aluminum salts, MF-59, and Virosomal adjuvant technology. Vaccines that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
5 vaccines directed toward protection against MMR (measles, mumps, rubella), polio, 
varicella, tetanus/diptheria, hepatitis A, hepatitis B, haemophilus influenzae B, 
whooping cough, pneumonia, influenza, Lyme's Disease, rotavirus, cholera, yellow 
fever, Japanese encephalitis, poliomyelitis, rabies, typhoid fever, and pertussis. 
Combinations may be administered either concomitantly, e.g., as an admixture, 

10 separately but simultaneously or concurrently; or sequentially. This includes 
presentations in which the combined agents are administered together as a therapeutic 
mixture, and also procedures in which the combined agents are administered 
separately but simultaneously, e.g., as through separate intravenous lines into the 
same individual. Administration "in combination" further includes the separate 

15 administration of one of the compounds or agents given first, followed by the second. 

The Therapeutics of the invention may be administered alone or in 
combination with other therapeutic agents. Therapeutic agents that may be 
administered in combination with the Therapeutics of the invention, include but not 
limited to, other members of the TNF family, chemotherapeutic agents, antibiotics, 

20 steroidal and non-steroidal antt-inflammatories, conventional immunotherapeutic 
agents, cytokines and/or growth factors. Combinations may be administered either 
concomitantly, e.g., as an admixture, separately but simultaneously or concurrently; 
or sequentially. This includes presentations in which the combined agents are 
administered together as a therapeutic mixture, and also procedures in which the 

25 combined agents are administered separately but simultaneously, e.g., as through 
separate intravenous lines into the same individual. Administration "in combination" 
further includes the separate administration of one of the compounds or agents given 
first, followed by the second. 

In one embodiment, the Therapeutics of the invention are administered in 
30 combination with members of the TNF family. TNF, TNF-related or TNF-like 
molecules that may be administered with the Therapeutics of the invention include, 
but are not limited to, soluble forms of TNF-alpha, lymphotoxin-alpha (LT-alpha, 
also known as TNF-beta), LT-beta (found in complex heterotrimer LT-alpha2-beta), 



WO 01/23547 



PCT/US00/26337 



294 



OPGL, FasL, CD27L, CD30L, CD40L, 4-1BBL, DcR3, OX40L, TNF-gamma 
(International Publication No. WO 96/14328), AIM-I (International Publication No. 
WO 97/33899), endokine-alpha (International Publication No. WO 98/07880), TR6 
(International Publication No. WO 98/30694), OPG, and neutrokine-alpha 
5 (International Publication No. WO 98/18921, OX40, and nerve growth factor (NGF), 
and soluble forms of Fas, CD30, CD27, CD40 and 4-IBB, TR2 (International 
Publication No. WO 96/34095), DR3 (International Publication No. WO 97/33904), 
DR4 (International Publication No. WO 98/32856), TR5 (International Publication 
No. WO 98/30693), TR6 (International Publication No. WO 98/30694), TR7 

10 (International Publication No. WO 98/41629), TRANK, TR9 (International 
Publication No. WO 98/56892),TR10 (International Publication No. WO 98/54202), 
312C2 (International Publication No. WO 98/06842), and TR12, and soluble forms 
CD154, CD70, and CD153. 

In certain embodiments, Therapeutics of the invention are administered in 

15 combination with antiretroviral agents, nucleoside reverse transcriptase inhibitors, 
non-nucleoside reverse transcriptase inhibitors, and/or protease inhibitors. 
Nucleoside reverse transcriptase inhibitors that may be administered in combination 
with the Therapeutics of the invention, include, but are not limited to, RETROVIR™ 
(zidovudine/AZT), VIDEX™ (didanosine/ddl), HIVID™ (zalcitabine/ddC), ZERIT™ 

20 (stavudine/d4T), EPIVIR™ (lamivudine/3TC), and COMBIVIR™ 
(zidovudine/lamivudine). Non-nucleoside reverse transcriptase inhibitors that may 
be administered in combination with the Therapeutics of the invention, include, but 
are not limited to, VIRAMUNE™ (nevirapine), RESCRIPTOR™ (delavirdine), and 
SUSTIVA™ (efavirenz). Protease inhibitors that may be administered in 

25 combination with the Therapeutics of the invention, include, but are not limited to, 
CRIXIVAN™ (indinavir), NORVIR™ (ritonavir), INVIRASE™ (saquinavir), and 
VIRACEPT™ (nelfinavir). In a specific embodiment, antiretroviral agents, 
nucleoside reverse transcriptase inhibitors, non-nucleoside reverse transcriptase 
inhibitors, and/or protease inhibitors may be used in any combination with 

30 Therapeutics of the invention to treat AIDS and/or to prevent or treat HIV infection. 

In other embodiments, Therapeutics of the invention may be administered in 
combination with anti-opportunistic infection agents. Anti-opportunistic agents that 
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may be administered in combination with the Therapeutics of the invention, include, 
but are not limited to, TRIMETHOPRIM-SULFAMETHOXAZOLE™, 
DAPSONE™, PENTAMIDINE™, ATOVAQUONE™, ISONIAZID™, 
RIFAMPIN™, PYRAZIN AMIDE™, ETHAMBUTOL™, RIFABUTIN™, 
5 CLARITHROMYCIN™, AZITHROMYCIN™, GANCICLOVIR™, 

FOSCARNET™, CIDOFOVIR™, FLUCONAZOLE™, ITRACONAZOLE™, 
KETOCONAZOLE™, ACYCLOVIR™, FAMCICOLVIR™, PYRIMETHAMINE™, 
LEUCOVORIN™, NEUPOGEN™ (filgrastim/G-CSF), and LEUKINE™ 
(sargramostim/GM-CSF). In a specific embodiment, Therapeutics of the invention 

10 are used in any combination with TRIMETHOPRIM-SULFAMETHOXAZOLE™, 
DAPSONE™, PENTAMIDINE™, and/or ATOVAQUONE™ to prophylactically 
treat or prevent an opportunistic Pneumocystis carinii pneumonia infection. In 
another specific embodiment, Therapeutics of the invention are used in any 
combination with ISONIAZID™, RIFAMPIN™, PYRAZIN AMIDE™, and/or 

15 ETHAMBUTOL™ to prophylactically treat or prevent an opportunistic 
Mycobacterium avium complex infection. In another specific embodiment, 
Therapeutics of the invention are used in any combination with RIFABUTIN™, 
CLARITHROMYCIN™, and/or AZITHROMYCIN™ to prophylactically treat or 
prevent an opportunistic Mycobacterium tuberculosis infection. In another specific 

20 embodiment, Therapeutics of the invention are used in any combination with 
GANCICLOVIR™, FOSCARNET™, and/or CIDOFOVIR™ to prophylactically treat 
or prevent an opportunistic cytomegalovirus infection. In another specific 
embodiment, Therapeutics of the invention are used in any combination with 
FLUCONAZOLE™, ITRACONAZOLE™, and/or KETOCONAZOLE™ to 

25 prophylactically treat or prevent an opportunistic fungal infection. In another 
specific embodiment, Therapeutics of the invention are used in any combination with 
ACYCLOVIR™ and/or FAMCICOLVIR™ to prophylactically treat or prevent an 
opportunistic herpes simplex virus type I and/or type II infection. In another specific 
embodiment, Therapeutics of the invention are used in any combination with 

30 PYRIMETHAMINE™ and/or LEUCOVORIN™ to prophylactically treat or prevent 
an opportunistic Toxoplasma gondii infection. In another specific embodiment, 
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Therapeutics of the invention are used in any combination with LEUCOVORIN™ 
and/or NEUPOGEN™ to prophylactically treat or prevent an opportunistic bacterial 
infection. 

In a further embodiment, the Therapeutics of the invention are administered 
5 in combination with an antiviral agent. Antiviral agents that may be administered 
with the Therapeutics of the invention include, but are not limited to, acyclovir, 
ribavirin, amantadine, and remantidine. 

In a further embodiment, the Therapeutics of the invention are administered 
in combination with an antibiotic agent. Antibiotic agents that may be administered 
10 with the Therapeutics of the invention include, but are not limited to, amoxicillin, 
beta-lactamases, aminoglycosides, beta-lactam (glycopeptide), beta-lactamases, 
Clindamycin, chloramphenicol, cephalosporins, ciprofloxacin, ciprofloxacin, 
erythromycin, fluoroquinolones, macrolides, metronidazole, penicillins, quinolones, 
rifampin, streptomycin, sulfonamide, tetracyclines, trimethoprim, trimethoprim- 
1 5 sulfamthoxazole, and vancomycin. 

Conventional nonspecific immunosuppressive agents, that may be 
administered in combination with the Therapeutics of the invention include, but are 
not limited to, steroids, cyclosporine, cyclosporine analogs, cyclophosphamide 
methylprednisone, prednisone, azathioprine, FK-506, 15-deoxyspergualin, and other 
20 immunosuppressive agents that act by suppressing the function of responding T cells. 

In specific embodiments, Therapeutics of the invention are administered in 
combination with immunosuppressants. Immunosuppressants preparations that may 
be administered with the Therapeutics of the invention include, but are not limited to, 
ORTHOCLONE™ (OKT3), SANDIMMUNE™/NEORAL™/SANGDYA™ 
25 (cyclosporin), PROGRAF™ (tacrolimus), CELLCEPT™ (mycophenolate), 
Azathioprine, glucorticosteroids, and RAPAMUNE™ (sirolimus). In a specific 
embodiment, immunosuppressants may be used to prevent rejection of organ or bone 
marrow transplantation. 

In an additional embodiment, Therapeutics of the invention are administered 
30 alone or in combination with one or more intravenous immune globulin preparations. 
Intravenous immune globulin preparations that may be administered with the 
Therapeutics of the invention include, but not limited to, GAMMAR™, 
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IVEEGAM™, SANDOGLOBULIN™, GAMMAGARD S/D™, and GAMIMUNE™. 
In a specific embodiment, Therapeutics of the invention are administered in 
combination with intravenous immune globulin preparations in transplantation 
therapy (e.g., bone marrow transplant). 
5 In an additional embodiment, the Therapeutics of the invention are 

administered alone or in combination with an anti-inflammatory agent. Anti- 
inflammatory agents that may be administered with the Therapeutics of the invention 
include, but are not limited to, glucocorticoids and the nonsteroidal anti- 
inflammatories, aminoarylcarboxylic acid derivatives, arylacetic acid derivatives, 

10 arylbutyric acid derivatives, arylcarboxylic acids, arylpropionic acid derivatives, 
pyrazoles, pyrazolones, salicylic acid derivatives, thiazinecarboxamides, e- 
acetamidocaproic acid, S-adenosylmethionine, 3-amino-4-hydroxybutyric acid, 
amixetrine, bendazac, benzydamine, bucolome, difenpiramide, ditazol, emorfazone, 
guaiazulene, nabumetone, nimesulide, orgotein, oxaceprol, paranyline, perisoxal, 

15 pifoxime, proquazone, proxazole, and tenidap. 

In another embodiment, compostions of the invention are administered in 
combination with a chemotherapeutic agent. Chemotherapeutic agents that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
antibiotic derivatives (e.g., doxorubicin, bleomycin, daunorubicin, and 

20 dactinomycin); antiestrogens (e.g., tamoxifen); antimetabolites (e.g., fluorouracil, 5- 
FU, methotrexate, floxuridine, interferon alpha-2b, glutamic acid, plicamycin, 
mercaptopurine, and 6-thioguanine); cytotoxic agents (e.g., carmustine, BCNU, 
lomustine, CCNU, cytosine arabinoside, cyclophosphamide, estramustine, 
hydroxyurea, procarbazine, mitomycin, busulfan, cis-platin, and vincristine sulfate); 

25 hormones (e.g., medroxyprogesterone, estramustine phosphate sodium, ethinyl 
estradiol, estradiol, megestrol acetate, methyltestosterone, diethylstilbestrol 
diphosphate, chlorotrianisene, and testolactone); nitrogen mustard derivatives (e.g., 
mephalen, chorambucil, mechlorethamine (nitrogen mustard) and thiotepa); steroids 
and combinations (e.g., bethamethasone sodium phosphate); and others (e.g., 

30 dicarbazine, asparaginase, mitotane, vincristine sulfate, vinblastine sulfate, and 
etoposide). 

In a specific embodiment, Therapeutics of the invention are administered in 
combination with CHOP (cyclophosphamide, doxorubicin, vincristine, and 
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prednisone) or any combination of the components of CHOP. In another 
embodiment, Therapeutics of the invention are administered in combination with 
Rituximab. In a further embodiment, Therapeutics of the invention are administered 
with Rituxmab and CHOP, or Rituxmab and any combination of the components of 
5 CHOP. 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with cytokines. Cytokines that may be administered 
with the Therapeutics of the invention include, but are not limited to, IL2, IL3, IL4, 
IL5, IL6, IL7, IL10, IL12, IL13, IL15, anti-CD40, CD40L, IFN-gamma and TNF- 

10 alpha. In another embodiment, Therapeutics of the invention may be administered 
with any interleukin, including, but not limited to, IL-lalpha, IL-lbeta, IL-2, IL-3, 
IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-11, IL-12, IL-13, IL-14, IL-15, IL-16, 
IL-17, IL-18, 1L-19, IL-20, and IL-21. 

In an additional embodiment, the Therapeutics of the invention are 

15 administered in combination with angiogenic proteins. Angiogenic proteins that may 
be administered with the Therapeutics of the invention include, but are not limited to, 
Glioma Derived Growth Factor (GDGF), as disclosed in European Patent Number 
EP-399816; Platelet Derived Growth Factor- A (PDGF-A), as disclosed in European 
Patent Number EP-682110; Platelet Derived Growth Factor-B (PDGF-B), as 

20 disclosed in European Patent Number EP-2823 17; Placental Growth Factor (P1GF), as 
disclosed in International Publication Number WO 92/06194; Placental Growth 
Factor-2 (P1GF-2), as disclosed in Hauser et al., Gorwth Factors, 4:259-268 (1993); 
Vascular Endothelial Growth Factor (VEGF), as disclosed in International Publication 
Number WO 90/13649; Vascular Endothelial Growth Factor-A (VEGF- A), as 

25 disclosed in European Patent Number EP-506477; Vascular Endothelial Growth 
Factor-2 (VEGF-2), as disclosed in International Publication Number WO 96/39515; 
Vascular Endothelial Growth Factor B (VEGF-3); Vascular Endothelial Growth 
Factor B-186 (VEGF-B186), as disclosed in International Publication Number WO 
96/26736; Vascular Endothelial Growth Factor-D (VEGF-D), as disclosed in 

30 International Publication Number WO 98/02543; Vascular Endothelial Growth 
Factor-D (VEGF-D), as disclosed in International Publication Number WO 98/07832; 
and Vascular Endothelial Growth Factor-E (VEGF-E), as disclosed in German Patent 
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Number DE19639601. The above mentioned references are incorporated herein by 
reference herein. 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with hematopoietic growth factors. Hematopoietic 
5 growth factors that may be administered with the Therapeutics of the invention 
include, but are not limited to, LEUKINE™ (SARGRAMOSTIM™) and 
NEUPOGEN™ (FILGRASTIM™). 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with Fibroblast Growth Factors. Fibroblast Growth 
10 Factors that may be administered with the Therapeutics of the invention include, but 
are not limited to, FGF-1, FGF-2, FGF-3, FGF-4, FGF-5, FGF-6, FGF-7, FGF-8, 
FGF-9, FGF-10, FGF-1 1, FGF-12, FGF-13, FGF-14, and FGF-15. 

In additional embodiments, the Therapeutics of the invention are administered 
in combination with other therapeutic or prophylactic regimens, such as, for example, 
15 radiation therapy. 



Example 24: Method of Treating Decreased Levels of the Polypeptide 

The present invention relates to a method for treating an individual in need of 
an increased level of a polypeptide of the invention in the body comprising 

20 administering to such an individual a composition comprising a therapeutically 
effective amount of an agonist of the invention (including polypeptides of the 
invention). Moreover, it will be appreciated that conditions caused by a decrease in 
the standard or normal expression level of a secreted protein in an individual can be 
treated by administering the polypeptide of the present invention, preferably in the 

25 secreted form. Thus, the invention also provides a method of treatment of an 

individual in need of an increased level of the polypeptide comprising administering 
to such an individual a Therapeutic comprising an amount of the polypeptide to 
increase the activity level of the polypeptide in such an individual. 

For example, a patient with decreased levels of a polypeptide receives a daily 

30 dose 0.1-100 ug/kg of the polypeptide for six consecutive days.. Preferably, the 

polypeptide is in the secreted form. The exact details of the dosing scheme, based on 
administration and formulation, are provided in Example 23. 
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Example 25: Method of Treating Increased Levels of the Polypeptide 

The present invention also relates to a method of treating an individual in need 
of a decreased level of a polypeptide of the invention in the body comprising 
5 administering to such an individual a composition comprising a therapeutically 
effective amount of an antagonist of the invention (including polypeptides and 
antibodies of the invention). 

In one example, antisense technology is used to inhibit production of a 
polypeptide of the present invention. This technology is one example of a method of 
10 decreasing levels of a polypeptide, preferably a secreted form, due to a variety of 
etiologies, such as cancer. For example, a patient diagnosed with abnormally 
increased levels of a polypeptide is administered intravenously antisense 
polynucleotides at 0.5, 1.0, 1.5, 2.0 and 3.0 mg/kg day for 21 days. This treatment is 
repeated after a 7-day rest period if the treatment was well tolerated. The formulation 
15 of the antisense polynucleotide is provided in Example 23. 

Example 26: Method of Treatment Using Gene Therapv-Ex Vivo 

One method of gene therapy transplants fibroblasts, which are capable of 
expressing a polypeptide, onto a patient. Generally, fibroblasts are obtained from a 

20 subject by skin biopsy. The resulting tissue is placed in tissue-culture medium and 
separated into small pieces. Small chunks of the tissue are placed on a wet surface of 
a tissue culture flask, approximately ten pieces are placed in each flask. The flask is 
turned upside down, closed tight and left at room temperature over night. After 24 
hours at room temperature, the flask is inverted and the chunks of tissue remain fixed 

25 to the bottom of the flask and fresh media (e.g., Ham's F12 media, with 10% FBS, 
penicillin and streptomycin) is added. The flasks are then incubated at 37 degree C 
for approximately one week. 

At this time, fresh media is added and subsequently changed every several 
days. After an additional two weeks in culture, a monolayer of fibroblasts emerge. 

30 The monolayer is trypsinized and scaled into larger flasks. 

pMV-7 (Kirschmeier, P.T. et al., DNA, 7:219-25 (1988)), flanked by the long 
terminal repeats of the Moloney murine sarcoma virus, is digested with EcoRI and 
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Hindlll and subsequently treated with calf intestinal phosphatase. The linear vector is 
fractionated on agarose gel and purified, using glass beads. 

The cDNA encoding a polypeptide of the present invention can be amplified 
using PCR primers which correspond to the 5' and 3* end sequences respectively as set 
5 forth in Example 1 using primers and having appropriate restriction sites and 

initiation/stop codons, if necessary. Preferably, the 5* primer contains an EcoRI site 
and the 3' primer includes a Hindlll site. Equal quantities of the Moloney murine 
sarcoma virus linear backbone and the amplified EcoRI and Hindlll fragment are 
added together, in the presence of T4 DNA ligase. The resulting mixture is 

10 maintained under conditions appropriate for ligation of the two fragments. The 

ligation mixture is then used to transform bacteria HB 101, which are then plated onto 
agar containing kanamycin for the purpose of confirming that the vector has the gene 
of interest properly inserted. 

The amphotropic pA317 or GP+aml2 packaging cells are grown in tissue 

15 culture to confluent density in Dulbecco's Modified Eagles Medium (DMEM) with 
10% calf serum (CS), penicillin and streptomycin. The MSV vector containing the 
gene is then added to the media and the packaging cells transduced with the vector. 
The packaging cells now produce infectious viral particles containing the gene (the 
packaging cells are now referred to as producer cells). 

20 Fresh media is added to the transduced producer cells, and subsequently, the 

media is harvested from a 10 cm plate of confluent producer cells. The spent media, 
containing the infectious viral particles, is filtered through a millipore filter to remove 
detached producer cells and this media is then used to infect fibroblast cells. Media is 
removed from a sub-confluent plate of fibroblasts and quickly replaced with the 

25 media from the producer cells. This media is removed and replaced with fresh media. 
If the titer of virus is high, then virtually all fibroblasts will be infected and no 
selection is required. If the titer is very low, then it is necessary to use a retroviral 
vector that has a selectable marker, such as neo or his. Once the fibroblasts have been 
efficiently infected, the fibroblasts are analyzed to determine whether protein is 

30 produced. 

The engineered fibroblasts are then transplanted onto the host, either alone or 
after having been grown to confluence on cytodex 3 microcarrier beads. 
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Example 27: Gene Therapy Using Endogenous Genes Corresponding To 
P Ivnucleotides of the Invention 

Another method of gene therapy according to the present invention involves 
operably associating the endogenous polynucleotide sequence of the invention with a 
5 promoter via homologous recombination as described, for example, in U.S. Patent 
NO: 5,641,670, issued June 24, 1997; International Publication NO: WO 96/2941 1, 
published September 26, 1996; International Publication NO: WO 94/12650, 
published August 4, 1994; Koller et al., Proc. Natl Acad. ScL USA, 86:8932-8935 
(1989); and Zijlstra et al., Nature, 342:435-438 (1989). This method involves the 

10 activation of a gene which is present in the target cells, but which is not expressed in 
the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made which contain a promoter and targeting 
sequences, which are homologous to the 5' non-coding sequence of endogenous 
polynucleotide sequence, flanking the promoter. The targeting sequence will be 

15 sufficiently near the 5' end of the polynucleotide sequence so the promoter will be 
operably linked to the endogenous sequence upon homologous recombination. The 
promoter and the targeting sequences can be amplified using PCR. Preferably, the 
amplified promoter contains distinct restriction enzyme sites on the 5' and 3' ends. 
Preferably, the 3* end of the first targeting sequence contains the same restriction 

20 enzyme site as the 5' end of the amplified promoter and the 5' end of the second 
targeting sequence contains the same restriction site as the 3' end of the amplified 
promoter. 

The amplified promoter and the amplified targeting sequences are digested 
with the appropriate restriction enzymes and subsequently treated with calf intestinal 
25 phosphatase. The digested promoter and digested targeting sequences are added 

together in the presence of T4 DNA ligase. The resulting mixture is maintained under 
conditions appropriate for ligation of the two fragments. The construct is size 
fractionated on an agarose gel then purified by phenol extraction and ethanol 
precipitation. 

30 In this Example, the polynucleotide constructs are administered as naked 

polynucleotides via electroporation. However, the polynucleotide constructs may also 
be administered with transfection-facilitating agents, such as liposomes, viral 
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sequences, viral particles, precipitating agents, etc. Such methods of delivery are 
known in the art. 

Once the cells are transfected, homologous recombination will take place 
which results in the promoter being operably linked to the endogenous polynucleotide 
5 sequence. This results in the expression of polynucleotide corresponding to the 

polynucleotide in the cell. Expression may be detected by immunological staining, or 
any other method known in the art. 

Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue is 
placed in DMEM + 10% fetal calf serum. Exponentially growing or early stationary 

10 phase fibroblasts are trypsinized and rinsed from the plastic surface with nutrient 

medium. An aliquot of the cell suspension is removed for counting, and the remaining 
cells are subjected to centrifugation. The supernatant is aspirated and the pellet is 
resuspended in 5 ml of electroporation buffer (20 mM HEPES pH 7.3, 137 mM NaCl, 
5 mM KC1, 0.7 mM Naj HP0 4 , 6 mM dextrose). The cells are recentrifuged, the 

15 supernatant aspirated, and the cells resuspended in electroporation buffer containing 1 
mg/ml acetylated bovine serum albumin. The final cell suspension contains 
approximately 3X10 6 cells/ml. Electroporation should be performed immediately 
following resuspension. 

Plasmid DNA is prepared according to standard techniques. For example, to 

20 construct a plasmid for targeting to the locus corresponding to the polynucleotide of 
the invention, plasmid pUC18 (MBI Fermentas, Amherst, NY) is digested with 
Hindlll. The CMV promoter is amplified by PCR with an Xbal site on the 5* end and 
a BamHI site on the 3'end. Two non-coding sequences are amplified via PCR: one 
non-coding sequence (fragment 1) is amplified with a Hindlll site at the 5* end and an 

25 Xba site at the 3'end; the other non-coding sequence (fragment 2) is amplified with a 
BamHI site at the 5'end and a Hindlll site at the 3'end. The CMV promoter and the 
fragments (1 and 2) are digested with the appropriate enzymes (CMV promoter - Xbal 
and BamHI; fragment 1 - Xbal; fragment 2 - BamHI) and ligated together. The 
resulting ligation product is digested with Hindlll, and ligated with the Hindlll- 

30 digested pUC 1 8 plasmid. 

Plasmid DNA is added to a sterile cuvette with a 0.4 cm electrode gap 
(Bio-Rad). The final DNA concentration is generally at least 120 |jg/ml. 0.5 ml of the 
cell suspension (containing approximately 1.5.X10 6 cells) is then added to the cuvette, 



WO 01/23547 



PCTYUS00/26337 



and the cell suspension and DNA solutions are gently mixed. Electroporation is 
performed with a Gene-Pulser apparatus (Bio-Rad). Capacitance and voltage are set at 
960 |jF and 250-300 V, respectively. As voltage increases, cell survival decreases, but 
the percentage of surviving cells that stably incorporate the introduced DNA into their 
5 genome increases dramatically. Given these parameters, a pulse time of 
approximately 14-20 mSec should be observed. 

Electroporated cells are maintained at room temperature for approximately 5 
min, and the contents of the cuvette are then gently removed with a sterile transfer 
pipette. The cells are added directly to 10 ml of prewarmed nutrient media (DMEM 

10 with 15% calf serum) in a 10 cm dish and incubated at 37 degree C. The following 
day, the media is aspirated and replaced with 10 ml of fresh media and incubated for a 
further 16-24 hours. 

The engineered fibroblasts are then injected into the host, either alone or after 
having been grown to confluence on cytodex 3 microcarrier beads. The fibroblasts 

15 now produce the protein product. The fibroblasts can then be introduced into a 
patient as described above. 

Example 28: Method of Treatment Using Gene Therapy - In Vivo 

Another aspect of the present invention is using in vivo gene therapy methods 
20 to treat disorders, diseases and conditions. The gene therapy method relates to the 
introduction of naked nucleic acid (DNA, RNA, and antisense DNA or RNA) 
sequences into an animal to increase or decrease the expression of the polypeptide. 
The polynucleotide of the present invention may be operatively linked to a promoter 
or any other genetic elements necessary for the expression of the polypeptide by the 
25 target tissue. Such gene therapy and delivery techniques and methods are known in 
the art, see, for example, WO90/11092, W098/11779; U.S. Patent NO. 5693622, 
5705151, 5580859; Tabata et al., Cardiovasc. Res. 35(3):470-479 (1997); Chao et al., 
Pharmacol. Res. 35(6):517-522 (1997); Wolff, Neuromuscul. Disord. 7(5):314-318 
(1997); Schwartz et al., Gene Ther. 3(5):405-411 (1996); Tsurumi et al., Circulation 
30 94(12):328 1-3290 (1996) (incorporated herein by reference). 

The polynucleotide constructs may be delivered by any method that delivers 
injectable materials to the cells of an animal, such as, injection into the interstitial 
space of tissues (heart, muscle, skin, lung, liver, intestine and the like). The 
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polynucleotide constructs can be delivered in a pharmaceutical^ acceptable liquid or 
aqueous carrier. 

The term "naked" polynucleotide, DNA or RNA, refers to sequences that are 
free from any delivery vehicle that acts to assist, promote, or facilitate entry into the 
5 cell, including viral sequences, viral particles, liposome formulations, lipofectin or 
precipitating agents and the like. However, the polynucleotides of the present 
invention may also be delivered in liposome formulations (such as those taught in 
Feigner P.L. et al. (1995) Ann. NY Acad. Sci. 772:126-139 and Abdallah B. et al. 
(1995) Biol. Cell 85(1): 1-7) which can be prepared by methods well known to those 

10 skilled in the art. 

The polynucleotide vector constructs used in the gene therapy method are 
preferably constructs that will not integrate into the host genome nor will they contain 
sequences that allow for replication. Any strong promoter known to those skilled in 
the art can be used for driving the expression of DNA. Unlike other gene therapies 

15 techniques, one major advantage of introducing naked nucleic acid sequences into 
target cells is the transitory nature of the polynucleotide synthesis in the cells. Studies 
have shown that non-replicating DNA sequences can be introduced into cells to 
provide production of the desired polypeptide for periods of up to six months. 

The polynucleotide construct can be delivered to the interstitial space of 

20 tissues within the an animal, including of muscle, skin, brain, lung, liver, spleen, bone 
marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, gall bladder, 
stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, gland, and 
connective tissue. Interstitial space of the tissues comprises the intercellular fluid, 
mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic fibers 

25 in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that same 
matrix within connective tissue ensheathing muscle cells or in the lacunae of bone. It 
is similarly the space occupied by the plasma of the circulation and the lymph fluid of 
the lymphatic channels. Delivery to the interstitial space of muscle tissue is preferred 
for the reasons discussed below. They may be conveniently delivered by injection 

30 into the tissues comprising these cells. They are preferably delivered to and 
expressed in persistent, non-dividing cells which are differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely 
differentiated cells, such as, for example, stem cells of blood or skin fibroblasts. In 
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vivo muscle cells are particularly competent in their ability to take up and express 
polynucleotides. 

For the naked polynucleotide injection, an effective dosage amount of DNA or 
RNA will be in the range of from about 0.05 g/kg body weight to about 50 mg/kg 
5 body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 
mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as 
the artisan of ordinary skill will appreciate, this dosage will vary according to the 
tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 
can readily be determined by those of ordinary skill in the art and may depend on the 

10 condition being treated and the route of administration. The preferred route of 
administration is by the parenteral route of injection into the interstitial space of 
tissues. However, other parenteral routes may also be used, such as, inhalation of an 
aerosol formulation particularly for delivery to lungs or bronchial tissues, throat or 
mucous membranes of the nose. In addition, naked polynucleotide constructs can be 

15 delivered to arteries during angioplasty by the catheter used in the procedure. 

The dose response effects of injected polynucleotide in muscle in vivo is 
determined as follows. Suitable template DNA for production of mRNA coding for 
polypeptide of the present invention is prepared in accordance with a standard 
recombinant DNA methodology. The template DNA, which may be either circular or 

20 linear, is either used as naked DNA or complexed with liposomes. The quadriceps 
muscles of mice are then injected with various amounts of the template DNA. 

Five to six week old female and male Balb/C mice are anesthetized by 
intraperitoneal injection with 0.3 ml of 2.5% Avertin. A 1.5 cm incision is made on 
the anterior thigh, and the quadriceps muscle is directly visualized. The template 

25 DNA is injected in 0. 1 ml of carrier in a 1 cc syringe through a 27 gauge needle over 
one minute, approximately 0.5 cm from the distal insertion site of the muscle into the 
knee and about 0.2 cm deep. A suture is placed over the injection site for future 
localization, and the skin is closed with stainless steel clips. 

After an appropriate incubation time (e.g., 7 days) muscle extracts are 

30 prepared by excising the entire quadriceps. Every fifth 15 um cross-section of the 
individual quadriceps muscles is histochemically stained for protein expression. A 
time course for protein expression may be done in a similar fashion except that 
quadriceps from different mice are harvested at different times. Persistence of DNA 
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in muscle following injection may be determined by Southern blot analysis after 
preparing total cellular DNA and HIRT supernatants from injected and control mice. 
The results of the above experimentation in mice can be use to extrapolate proper 
dosages and other treatment parameters in humans and other animals using naked 
5 DNA. 

Example 29: Transgenic Animals. 

The polypeptides of the invention can also be expressed in transgenic animals. 
Animals of any species, including, but not limited to, mice, rats, rabbits, hamsters, 
10 guinea pigs, pigs, micro-pigs, goats, sheep, cows and non-human primates, e.g., 
baboons, monkeys, and chimpanzees may be used to generate transgenic animals. In a 
specific embodiment, techniques described herein or otherwise known in the art, are 
used to express polypeptides of the invention in humans, as part of a gene therapy 
protocol. 

15 Any technique known in the art may be used to introduce the transgene (i.e., 

polynucleotides of the invention) into animals to produce the founder lines of 
transgenic animals. Such techniques include, but are not limited to, pronuclear 
microinjection (Paterson et al., Appl. Microbiol. Biotechnol. 40:691-698 (1994); 
Carver et al., Biotechnology (NY) 1 1:1263-1270 (1993); Wright et al., Biotechnology 

20 (NY) 9:830-834 (1991); and Hoppe et al., U.S. Pat. No. 4,873,191 (1989)); retrovirus 
mediated gene transfer into germ lines (Van der Putten et aL, Proc. Natl. Acad. Sci., 
USA 82:6148-6152 (1985)), blastocysts or embryos; gene targeting in embryonic 
stem cells (Thompson et al., Cell 56:313-321 (1989)); electroporation of cells or 
embryos (Lo, 1983, Mol Cell. Biol. 3:1803-1814 (1983)); introduction of the 

25 polynucleotides of the invention using a gene gun (see, e.g., Ulmer et al., Science 
259:1745 (1993); introducing nucleic acid constructs into embryonic pleuripotent 
stem cells and transferring the stem cells back into the blastocyst; and sperm- 
mediated gene transfer (Lavitrano et al., Cell 57:717-723 (1989); etc. For a review of 
such techniques, see Gordon, "Transgenic Animals," Intl. Rev. Cytol. 115:171-229 

30 (1989), which is incorporated by reference herein in its entirety. 

Any technique known in the art may be used to produce transgenic clones 
containing polynucleotides of the invention, for example, nuclear transfer into 
enucleated oocytes of nuclei from cultured embryonic, fetal, or adult cells induced to 
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quiescence (Campell et al., Nature 380:64-66 (1996); Wilmut et al., Nature 385:810- 
813(1997)). 

The present invention provides for transgenic animals that carry the transgene 
in all their cells, as well as animals which cany the transgene in some, but not all their 
5 cells, Le.y mosaic animals or chimeric. The transgene may be integrated as a single 
transgene or as multiple copies such as in concatamers, e.g., head-to-head tandems or 
head-to-tail tandems. The transgene may also be selectively introduced into and 
activated in a particular cell type by following, for example, the teaching of Lasko et 
al. (Lasko et al., Proc. Natl. Acad. Sci. USA 89:6232-6236 (1992)). The regulatory 

10 sequences required for such a cell-type specific activation will depend upon the 
particular cell type of interest, and will be apparent to those of skill in the art. When 
it is desired that the polynucleotide transgene be integrated into the chromosomal site 
of the endogenous gene, gene targeting is preferred. Briefly, when such a technique is 
to be utilized, vectors containing some nucleotide sequences homologous to the 

15 endogenous gene are designed for the purpose of integrating, via homologous 
recombination with chromosomal sequences, into and disrupting the function of the 
nucleotide sequence of the endogenous gene. The transgene may also be selectively 
introduced into a particular cell type, thus inactivating the endogenous gene in only 
that cell type, by following, for example, the teaching of Gu et al. (Gu et al., Science 

20 265:103-106 (1994)). The regulatory sequences required for such a cell-type specific 
inactivation will depend upon the particular cell type of interest, and will be' apparent 
to those of skill in the art. 

Once transgenic animals have been generated, the expression of the 
recombinant gene may be assayed utilizing standard techniques. Initial screening 

25 may be accomplished by Southern blot analysis or PCR techniques to analyze animal 
tissues to verify that integration of the transgene has taken place. The level of mRNA 
expression of the transgene in the tissues of the transgenic animals may also be 
assessed using techniques which include, but are not limited to, Northern blot analysis 
of tissue samples obtained from the animal, in situ hybridization analysis, and reverse 

30 transcriptase-PCR (rt-PCR). Samples of transgenic gene-expressing tissue may also 
be evaluated immunocytochemically or immunohistochemically using antibodies 
specific for the transgene product. 
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Once the founder animals are produced, they may be bred, inbred, outbred, or 
crossbred to produce colonies of the particular animal. Examples of such breeding 
strategies include, but are not limited to: outbreeding of founder animals with more 
than one integration site in order to establish separate lines; inbreeding of separate 
5 lines in order to produce compound transgenics that express the transgene at higher 
levels because of the effects of additive expression of each transgene; crossing of 
heterozygous transgenic animals to produce animals homozygous for a given 
integration site in order to both augment expression and eliminate the need for 
screening of animals by DNA analysis; crossing of separate homozygous lines to 
10 produce compound heterozygous or homozygous lines; and breeding to place the 
transgene on a distinct background that is appropriate for an experimental model of 
interest. 

Transgenic animals of the invention have uses which include, but are not 
limited to, animal model systems useful in elaborating the biological function of 
15 polypeptides of the present invention, studying diseases, disorders, and/or conditions 
associated with aberrant expression, and in screening for compounds effective in 
ameliorating such diseases, disorders, and/or conditions. 

Example 30: Knock-Out Animals. 

20 Endogenous gene expression can also be reduced by inactivating or "knocking 

out" the gene and/or its promoter using targeted homologous recombination. (E.g., 
see Smithies et aL, Nature 317:230-234 (1985); Thomas & Capecchi, Cell 51:503- 
512 (1987); Thompson et al., Cell 5:313-321 (1989); each of which is incorporated by 
reference herein in its entirety). For example, a mutant, non-functional 

25 polynucleotide of the invention (or a completely unrelated DNA sequence) flanked by 
DNA homologous to the endogenous polynucleotide sequence (either the coding 
regions or regulatory regions of the gene) can be used, with or without a selectable 
marker and/or a negative selectable marker, to transfect cells that express 
polypeptides of the invention in vivo. In another embodiment, techniques known in 

30 the art are used to generate knockouts in cells that contain, but do not express the gene 
of interest. Insertion of the DNA construct, via targeted homologous recombination, 
results in inactivation of the targeted gene. Such approaches are particularly suited in 
research and agricultural fields where modifications to embryonic stem cells can be 
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used to generate animal offspring with an inactive targeted gene (e.g., see Thomas & 
Capecchi 1987 and Thompson 1989, supra). However this approach can be routinely 
adapted for use in humans provided the recombinant DNA constructs are directly 
administered or targeted to the required site in vivo using appropriate viral vectors that 
5 will be apparent to those of skill in the art. 

In further embodiments of the invention, cells that are genetically engineered 
to express the polypeptides of the invention, or alternatively, that are genetically 
engineered not to express the polypeptides of the invention (e.g., knockouts) are 
administered to a patient in vivo. Such cells may be obtained from the patient (i.e., 

10 animal, including human) or an MHC compatible donor and can include, but are not 
limited to fibroblasts, bone marrow cells, blood cells (e.g. , lymphocytes), adipocytes, 
muscle cells, endothelial cells etc. The cells are genetically engineered in vitro using 
recombinant DNA techniques to introduce the coding sequence of polypeptides of the 
invention into the cells, or alternatively, to disrupt the coding sequence and/or 

15 endogenous regulatory sequence associated with the polypeptides of the invention, 
e.g. , by transduction (using viral vectors, and preferably vectors that integrate the 
transgene into the cell genome) or transfection procedures, including, but not limited 
to, the use of plasmids, cosmids, YACs, naked DNA, electroporation, liposomes, etc. 
The coding sequence of the polypeptides of the invention can be placed under the 

20 control of a strong constitutive or inducible promoter or promoter/enhancer to achieve 
expression, and preferably secretion, of the polypeptides of the invention. The 
engineered cells which express and preferably secrete the polypeptides of the 
. invention can be introduced into the patient systemically, e.g., in the circulation, or 
intraperitoneally. 

25 Alternatively, the cells can be incorporated into a matrix and implanted in the 

body, e.g. , genetically engineered fibroblasts can be implanted as part of a skin graft; 
genetically engineered endothelial cells can be implanted as part of a lymphatic or 
vascular graft. (See, for example, Anderson et al. U.S. Patent No. 5,399,349; and 
Mulligan & Wilson, U.S. Patent No. 5,460,959 each of which is incorporated by 

30 reference herein in its entirety). 

When the cells to be administered are non-autologous or non-MHC 
compatible cells, they can be administered using well known techniques which 
prevent the development of a host immune response against the introduced cells. For 
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example, the cells may be introduced in an encapsulated form which, while allowing 
for an exchange of components with the immediate extracellular environment, does 
not allow the introduced cells to be recognized by the host immune system. 

Transgenic and "knock-out" animals of the invention have uses which include, 
5 but are not limited to, animal model systems useful in elaborating the biological 
function of polypeptides of the present invention, studying diseases, disorders, and/or 
conditions associated with aberrant expression, and in screening for compounds 
effective in ameliorating such diseases, disorders, and/or conditions. 

10 Example 31: Production of an Antibody 

a) Hybridoma Technology 

The antibodies of the present invention can be prepared by a variety of 
methods. (See, Current Protocols, Chapter 2.) As one example of such methods, 
cells expressing polypeptide(s) of the invention are administered to an animal to 

15 induce the production of sera containing polyclonal antibodies. In a preferred method, 
a preparation of polypeptide(s) of the invention is prepared and purified to render it 
substantially free of natural contaminants. Such a preparation is then introduced into 
an animal in order to produce polyclonal antisera of greater specific activity. 
Monoclonal antibodies specific for polypeptide(s) of the invention are 

20 prepared using hybridoma technology. (Kohler et al., Nature 256:495 (1975); Kohler 
et aL, Eur. J. Immunol. 6:51 1 (1976); Kohler et al., Eur. J. Immunol. 6:292 (1976); 
Hammerling et al., in: Monoclonal Antibodies and T-Cell Hybridomas, Elsevier, 
N.Y., pp. 563-681 (1981)). In general, an animal (preferably a mouse) is immunized 
with polypeptide(s) of the invention, or, more preferably, with a secreted polypeptide- 

25 expressing cell. Such polypeptide-expressing cells are cultured in any suitable tissue 
culture medium, preferably in Earle's modified Eagle's medium supplemented with 
10% fetal bovine serum (inactivated at about 56°C), and supplemented with about 10 
g/1 of nonessential amino acids, about 1,000 U/ml of penicillin, and about 100 pg/ml 
of streptomycin. 

30 The splenocytes of such mice are extracted and fused with a suitable myeloma 

cell line. Any suitable myeloma cell line may be employed in accordance with the 
present invention; however, it is preferable to employ the parent myeloma cell line 
(SP20), available from the ATCC. After fusion, the resulting hybridoma cells are 
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selectively maintained in HAT medium, and then cloned by limiting dilution as 
described by Wands et al. (Gastroenterology 80:225-232 (1981)). The hybridoma 
cells obtained through such a selection are then assayed to identify clones which 
secrete antibodies capable of binding the polypeptide(s) of the invention. 
5 Alternatively, additional antibodies capable of binding polypeptide(s) of the 

invention can be produced in a two-step procedure using anti-idiotypic antibodies. 
Such a method makes use of the fact that antibodies are themselves antigens, and 
therefore, it is possible to obtain an antibody which binds to a second antibody. In 
accordance with this method, protein specific antibodies are used to immunize an 

10 animal, preferably a mouse. The splenocytes of such an animal are then used to 
produce hybridoma cells, and the hybridoma cells are screened to identify clones 
which produce an antibody whose ability to bind to the polypeptide(s) of the 
invention protein-specific antibody can be blocked by polypeptide(s) of the invention. 
Such antibodies comprise anti-idiotypic antibodies to the polypeptide(s) of the 

15 invention protein-specific antibody and are used to immunize an animal to induce 
formation of further polypeptide(s) of the invention protein-specific antibodies. 

For in vivo use of antibodies in humans, an antibody is "humanized". Such 
antibodies can be produced using genetic constructs derived from hybridoma cells 
producing the monoclonal antibodies described above. Methods for producing 

20 chimeric and humanized antibodies are known in the art and are discussed herein. 
(See, for review, Morrison, Science 229:1202 (1985); Oi et al., BioTechniques 4:214 
(1986); Cabilly et al., U.S. Patent No. 4,816,567; Taniguchi et al., EP 171496; 
Morrison et al., EP 173494; Neuberger et al., WO 8601533; Robinson et al., WO 
8702671 ; Boulianne et al., Nature 3 12:643 (1984); Neuberger et al., Nature 314:268 

25 (1985).) 



b) Isolation Of Antibody Fragments Directed 
polypeptide(s) of the invention From A Library Of scFvs 
Naturally occurring V-genes isolated from human PBLs are constructed into a 
30 library of antibody fragments which contain reactivities against polypeptide(s) of the 

invention to which the donor may or may not have been exposed (see e.g., U.S. Patent 

5,885,793 incorporated herein by reference in its entirety). 
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Rescue of the Library. A library of scFvs is constructed from the RNA of 
human PBLs as described in PCT publication WO 92/01047. To rescue phage 
displaying antibody fragments, approximately 109 E. coli harboring the phagemid are 
used to inoculate 50 ml of 2xTY containing 1% glucose and 100 pg/ml of ampicillin 
5 (2xTY-AMP-GLU) and grown to an O.D. of 0.8 with shaking. Five ml of this culture 
is used to innoculate 50 ml of 2xTY-AMP-GLU, 2 x 108 TU of delta gene 3 helper 
(M13 delta gene III, see PCT publication WO 92/01047) are added and the culture 
incubated at 37°C for 45 minutes without shaking and then at 37°C for 45 minutes 
with shaking. The culture is centrifuged at 4000 r.p.m. for 10 min. and the pellet 
10 resuspended in 2 liters of 2xTY containing 100 pg/ml ampicillin and 50 ug/ml 

kanamycin and grown overnight. Phage are prepared as described in PCT publication 
WO 92/01047. 

M13 delta gene III is prepared as follows: M13 delta gene III helper phage 
does not encode gene III protein, hence the phage(mid) displaying antibody 

15 fragments have a greater avidity of binding to antigen. Infectious M 1 3 delta gene III 
particles are made by growing the helper phage in cells harboring a pUC19 derivative 
supplying the wild type gene III protein during phage morphogenesis. The culture is 
incubated for 1 hour at 37° C without shaking and then for a further hour at 37°C with 
shaking. Cells are spun down (EC-Centra 8,400 r.p.m. for 10 min), resuspended in 

20 300 ml 2xTY broth containing 100 pg ampicillin/ml and 25 pg kanamycin/ml (2xTY- 
AMP-KAN) and grown overnight, shaking at 37°C. Phage particles are purified and 
concentrated from the culture medium by two PEG-precipitations (Sambrook et al., 
1990), resuspended in 2 ml PBS and passed through a 0.45 pm filter (Minisart NML; 
Sartorius) to give a final concentration of approximately 1013 transducing units/ml 

25 (ampicillin-resistant clones). 

Panning of the Library. Immunotubes (Nunc) are coated overnight in PBS 
with 4 ml of either 100 pg/ml or 10 pg/ml of a polypeptide of the present invention. 
Tubes are blocked with 2% Marvel-PBS for 2 hours at 37°C and then washed 3 times 
in PBS. Approximately 1013 TU of phage is applied to the tube and incubated for 30 

30 minutes at room temperature tumbling on an over and under turntable and then left to 
stand for another 1.5 hours. Tubes are washed 10 times with PBS 0.1% Tween-20 
and 10 times with PBS. Phage are eluted by adding 1 ml of 100 mM triethylamine and 
rotating 15 minutes on an under and over turntable after which the solution is 
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immediately neutralized with 0.5 ml of 1.0M Tris-HCl, pH 7.4. Phage are then used 
to infect 10 ml of mid-log E. coli TGI by incubating eluted phage with bacteria for 30 
minutes at 37°C. The E. coli are then plated on TYE plates containing 1% glucose 
and 100 pg/ml ampicillin. The resulting bacterial library is then rescued with delta 
5 gene 3 helper phage as described above to prepare phage for a subsequent round of 
selection. This process is then repeated for a total of 4 rounds of affinity purification 
with tube-washing increased to 20 times with PBS, 0.1% Tween-20 and 20 times with 
PBS for rounds 3 and 4. 

Characterization of Binders. Eluted phage from the 3rd and 4th rounds of 

10 selection are used to infect E. coli HB 2151 and soluble scFv is produced (Marks, et 
al., 1991) from single colonies for assay. ELISAs are performed with microti tre 
plates coated with either 10 pg/ml of the polypeptide of the present invention in 50 
mM bicarbonate pH 9.6. Clones positive in ELISA are further characterized by PCR 
fingerprinting (see, e.g., PCT publication WO 92/01047) and then by sequencing. 

15 These ELISA positive clones may also be further characterized by techniques known 
in the art, such as, for example, epitope mapping, binding affinity, receptor signal 
transduction, ability to block or competitively inhibit antibody/antigen binding, and 
competitive agonistic or antagonistic activity. 

20 Example 32: Assays Detecting Stimulation or Inhibition of B cell Proliferation 
and Differentiation 

Generation of functional humoral immune responses requires both soluble and 
cognate signaling between B-lineage cells and their microenvironment. Signals may 

25 impart a positive stimulus that allows a B-lineage cell to continue its programmed 
development, or a negative stimulus that instructs the cell to arrest its current 
developmental pathway. To date, numerous stimulatory and inhibitory signals have been 
found to influence B cell responsiveness including IL-2, IL-4, IL-5, IL-6, IL-7, IL10, IL- 
13, IL-14 and IL-15. Interestingly, these signals are by themselves weak effectors but can, 

30 in combination with various co-stimulatory proteins, induce activation, proliferation, 
differentiation, homing, tolerance and death among B cell populations. 

One of the best studied classes of B-cell co-stimulatory proteins is the TNF- 
superfamily. Within this family CD40, CD27, and CD30 along with their respective 



WO 01/23547 



PCT/US00/26337 



ligands CD 154, CD70, and CD 153 have been found to regulate a variety of immune 
responses. Assays which allow for the detection and/or observation of the proliferation 
and differentiation of these B-cell populations and their precursors are valuable tools in 
determining the effects various proteins may have on these B-cell populations in terms of 
5 proliferation and differentiation. Listed below are two assays designed to allow for the 
detection of the differentiation, proliferation, or inhibition of B-cell populations and their 
precursors. 

In Vitro Assay- Purified polypeptides of the invention, or truncated forms 
thereof, is assessed for its ability to induce activation, proliferation, differentiation or 

10 inhibition and/or death in B-cell populations and their precursors. The activity of the 
polypeptides of the invention on purified human tonsillar B cells, measured 
qualitatively over the dose range from 0.1 to 10,000 ng/mL, is assessed in a standard 
B-lymphocyte co-stimulation assay in which purified tonsillar B cells are cultured in 
the presence of either formalin-fixed Staphylococcus aureus Cowan I (SAC) or 

15 immobilized anti-human IgM antibody as the priming agent. Second signals such as 
IL-2 and IL-15 synergize with SAC and IgM crosslinking to elicit B cell proliferation 
as measured by tritiated-thymidine incorporation. Novel synergizing agents can be 
readily identified using this assay. The assay involves isolating human tonsillar B 
cells by magnetic bead (MACS) depletion of CD3-positive cells. The resulting cell 

20 population is greater than 95% B cells as assessed by expression of CD45R(B220). 

Various dilutions of each sample are placed into individual wells of a 96-well plate 
to which are added 10 5 B-cells suspended in culture medium (RPMI 1640 containing 10% 
FBS, 5 X 10 *M 2ME, lOOU/ml penicillin, lOug/ml streptomycin, and 10 5 dilution of 
SAC) in a total volume of 150ul. Proliferation or inhibition is quantitated by a 20h pulse 

25 (luCi/well) with 3H-thymidine (6.7 Ci/mM) beginning 72h post factor addition. The 
positive and negative controls are IL2 and medium respectively. 

In Vivo Assay- BALB/c mice are injected (i.p.) twice per day with buffer 
only, or 2 mg/Kg of a polypeptide of the invention, or truncated forms thereof. Mice 
receive this treatment for 4 consecutive days, at which time they are sacrificed and 

30 various tissues and serum collected for analyses. Comparison of H&E sections from 
normal spleens and spleens treated with polypeptides of the invention identify the 
results of the activity of the polypeptides on spleen cells, such as the diffusion of peri- 
arterial lymphatic sheaths, and/or significant increases in the nucleated cellularity of 
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the red pulp regions, which may indicate the activation of the differentiation and 
proliferation of B-cell populations. Immunohistochemical studies using a B cell 
marker, anti-CD45R(B220), are used to determine whether any physiological changes 
to splenic cells, such as splenic disorganization, are due to increased B-cell 
5 representation within loosely defined B-cell zones that infiltrate established T-cell 
regions. 

Flow cytometric analyses of the spleens from mice treated with polypeptide is used 
to indicate whether the polypeptide specifically increases the proportion of ThB+, 
CD45R(B220)dull B cells over that which is observed in control mice. 

10 Likewise, a predicted consequence of increased mature B-cell representation in 

vivo is a relative increase in serum Ig titers. Accordingly, serum IgM and IgA levels are 
compared between buffer and polypeptide-treated mice. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 

15 test the activity of polynucleotides of the invention (e.g., gene therapy), agonists, and/or 
antagonists of polynucleotides or polypeptides of the invention. 

Example 33: T Cell Proliferation Assay 
Proliferation assay for Resting PBLs. 

20 A CD3-induced proliferation assay is performed on PBMCs and is measured by the 

uptake of 3 H-thymidine. The assay is performed as follows. Ninety-six well plates are coated 
with 100 microliters per well of mAb to CD3 (HIT3a, Pharmingen) or isotype-matched control 
mAb (B33.1) overnight at 4»C (1 microgram/ml in .05M bicarbonate buffer, pH 9.5), then wash 
three times with PBS. PBMC are isolated by F/H gradient centrifugation from human periphen 

25 blood and added to quadruplicate wells (5 x 10 4 /well) of mAb coated plates in RPMI containing 
10% FCS and P/S in the presence of varying concentrations of TNF Delta and/or TNF Epsilon 
protein (total volume 200 microliters). Relevant protein buffer and medium alone are controls. 
After 48 hr. culture at 37»C, plates are spun for 2 min. at 1000 rpm and 100 microliters of 
supernatant is removed and stored -20»C for measurement of IL-2 (or other cytokines) if effect * 

30 proliferation is observed. Wells are supplemented with 100 microliters of medium containing 0 
microcuries of 3 H-thymidine and cultured at 37»C for 18-24 hr. Wells are harvested and 
incorporation of 3 H-thymidine used as a measure of proliferation. Anti-CD3 alone is the positiv 
control for proliferation. IL-2 (100 U/ml) is also used as a control which enhances proliferation 
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Control antibody which does not induce proliferation of T cells is used as the negative controls 
for the effects of TNF Delta and/or TNF Epsilon proteins. 

Alternatively, a proliferation assay on resting PBL (peripheral blood 
lymphocytes) is measured by the up-take of 3 H-thymidine. The assay is performed as 
5 follows. PBMC are isolated by Ficoll (LSM, ICN Biotechnologies, Aurora, Ohio) 
gradient centrifugation from human peripheral blood, and are cultured overnight in 
10% (Fetal Calf Serum, Biofluids, Rockville, MD)/RPMI (Gibco BRL, Gaithersburg, 
MD). This overnight incubation period allows the adherent cells to attach to the 
plastic, which results in a lower background in the assay as there are fewer cells that 

10 can act as antigen presenting cells or that might be producing growth factors. The 
following day the non-adherent cells are collected, washed and used in the 
proliferation assay. The assay is performed in a 96 well plate using 2 xlO 4 cells/well 
in a final volume of 200 microliters. The supernatants (e.g., CHO or 293T 
supernatants) expressing the protein of interest are tested at a 30% final dilution, 

15 therefore 60ul are added to 140ul of 10% FCS/RPMI containing the cells. Control 
supernatants are used at the same final dilution and express the following proteins: 
vector (negative control), IL-2 (*), IFNy, TNFa, IL-10 and TR2. In addition to the 
control supernatants, recombinant human IL-2 (R&D Systems, Minneapolois, MN) 
at a final concentration of lOOng/ml is also used. After 24 hours of culture, each well 

20 is pulsed with luCi of 3 H-thymidine (Nen, Boston, MA). Cells are then harvested 20 
hours following pulsing and incorporation of 3 H-thymidine is used as a measure of 
proliferation. Results are expressed as an average of triplicate samples plus or minus 
standard error. 

(*) The amount of the control cytokines IL-2, IFNy, TNFa and IL-10 produced in each 
25 transfection varies between 300pg to 5ng/ml. 

Costimulation assay. 

A costimulation assay on resting PBL (peripheral blood lymphocytes) is 
performed in the presence of immobilized antibodies to CD3 and CD28. The use of 
30 antibodies specific for the invariant regions of CD3 mimic the induction of T cell 
activation that would occur through stimulation of the T cell receptor by an antigen. 
Cross-linking of the TCR (first signal) in the absence of a costimulatory signal 
(second signal) causes very low induction of proliferation and will eventually result in 
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a state of "anergy", which is characterized by the absence of growth and inability to 
produce cytokines. The addition of a costimulatory signal such as an antibody to 
CD28, which mimics the action of the costimulatory molecule. B7-1 expressed on 
activated APCs, results in enhancement of T cell responses including cell survival and 
5 production of IL-2. Therefore this type of assay allows to detect both positive and 
negative effects caused by addition of supernatants expressing the proteins of interest 
on T cell proliferation. 

The assay is performed as follows. Ninety-six well plates are coated with 
lOOng/ml anti-CD3 and 5ug/ml anti-CD28 (Pharmingen, San Diego, CA) in a final 

10 volume of lOOul and incubated overnight at 4C. Plates are washed twice with PBS 
before use. PBMC are isolated by Ficoll (LSM, ICN Biotechnologies, Aurora, Ohio) 
gradient centrifugation from human peripheral blood, and are cultured overnight in 
10% FCS(Fetal Calf Serum, Biofluids, Rockville, MD)/RPMI (Gibco BRL, 
Gaithersburg, MD). This overnight incubation period allows the adherent cells to 

15 attach to the plastic, which results in a lower background in the assay as there are 
fewer cells that can act as antigen presenting cells or that might be producing growth 
factors. The following day the non adherent cells are collected, washed and used in 
the proliferation assay. The assay is performed in a 96 well plate using 2 xlO 4 
cells/well in a final volume of 200ul. The supernatants (e.g., CHO or 293T 

20 supernatants) expressing the protein of interest are tested at a 30% final dilution, 
therefore 60ul are added to 140ul of 10% FCS/RPMI containing the cells. Control 
supernatants are used at the same final dilution and express the following proteins: 
vector only (negative control), IL-2, IFNy, TNFa, IL-10 and TR2. In addition to the 
control supernatants recombinant human IL-2 (R&D Systems, Minneapolis, MN) at 

25 a final concentration of lOng/ml is also used. After 24 hours of culture, each well is 
pulsed with luCi of 3 H-thymidine (Nen, Boston, MA). Cells are then harvested 20 
hours following pulsing and incorporation of 3 H-thymidine is used as a measure of 
proliferation. Results are expressed as an average of triplicate samples plus or minus 
standard error. 

30 Costimulation assay: IFN y and IL-2 ELISA 

The assay is performed as follows. Twenty-four well plates are coated with either 
300ng/ml or 600ng/ml anti-CD3 and 5ug/ml anti-CD28 (Pharmingen, San Diego, CA) 
in a final volume of 500ul and incubated overnight at 4C. Plates are washed twice 
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with PBS before use. PBMC are isolated by Ficoll (LSM, ICN Biotechnologies, 
Aurora, Ohio) gradient centrifugation from human peripheral blood, and are cultured 
overnight in 10% FCS(Fetal Calf Serum, Biofluids, Rockville, MD)/RPMI (Gibco 
BRL, Gaithersburg, MD). This overnight incubation period allows the adherent cells 
5 to attach to the plastic, which results in a lower background in the assay as there are 
fewer cells that can act as antigen presenting cells or that might be producing growth 
factors. The following day the non adherent cells are collected, washed and used in 
the costimulation assay. The assay is performed in the pre-coated twenty-four well 
plate using 1 x 10 5 cells/well in a final volume of 900ul. The supernatants (293T 

10 supernatants) expressing the protein of interest are tested at a 30% final dilution, 
therefore 300ul are added to 600ul of 10% FCS/RPMI containing the cells. Control 
supernatants are used at the same final dilution and express the following proteins: 
vector only(negative control), IL-2, IFNy, IL- 1 2 and IL- 18. In addition to the control 
supernatants recombinant human IL-2 (all cytokines were purchased from R&D 

15 Systems, Minneapolis, MN) at a final concentration of lOng/ml, IL-12 at a final 

concentration of lng/ml and IL-18 at a final concentration of 50ng/ml are also used. 
Controls and unknown samples are tested in duplicate. Supernatant samples (250ul) 
are collected 2 days and 5 days after the beginning of the assay. ELISAs to test for 
IFNy and IL-2 secretion are performed using kits purchased from R&D Systems, 

20 (Minneapolis, MN). Results are expressed as an average of duplicate samples plus or 
minus standard error. 

Proliferation assay for preactivated-resting T cells. 

A proliferation assay on preactivated-resting T cells is performed on cells that 
25 are previously activated with the lectin phytohemagglutinin (PHA). Lectins are 
polymeric plant proteins that can bind to residues on T cell surface glycoproteins 
including the TCR and act as polyclonal activators. PBLs treated with PHA and then 
cultured in the presence of low doses of IL-2 resemble effector T cells. These cells 
are generally more sensitive to further activation induced by growth factors such as 
30 IL-2. This is due to the expression of high affinity IL-2 receptors that allows this 
population to respond to amounts of IL-2 that are 100 fold lower than what would 
have an effect on a naive T cell. Therefore the use of this type of cells might enable 
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to detect the effect of very low doses of an unknown growth factor, that would not be 
sufficient to induce proliferation on resting (naive ) T cells. 

The assay is performed as follows. PBMC are isolated by F/H gradient 
centrifugation from human peripheral blood, and are cultured in 10% FCS(Fetal Calf 
5 Serum, Biofluids, Rockville, MD)/RPMI (Gibco BRL, Gaithersburg, MD) in the 
presence of 2ug/ml PHA (Sigma, Saint Louis, MO) for three days. The cells are then 
washed in PBS and cultured in 10% FCS/RPMI in the presence of 5ng/ml of human 
recombinant IL-2 (R&D Systems, Minneapolis, MN) for 3 days. The cells are 
washed and rested in starvation medium (1%FCS/RPMI) forl6 hours prior to the 

10 beginning of the proliferation assay. An aliquot of the cells is analyzed by FACS to 
determine the percentage of T cells (CD3 positive cells) present; this usually ranges 
between 93-97% depending on the donor. The assay is performed in a 96 well plate 
using 2 xlO 4 cells/well in a final volume of 200ul. The supernatants (e.g., CHO or 
293T supernatants) expressing the protein of interest are tested at a 30% final dilution, 

15 therefore 60ul are added to 140ul of in 10% FCS/RPMI containing the cells. Control 
supernatants are used at the same final dilution and express the following proteins: 
vector (negative control), IL-2, IFNy, TNFa, IL-10 and TR2. In addition to the 
control supernatants recombinant human IL-2 at a final concentration of lOng/ml is 
also used. After 24 hours of culture, each well is 7 pulsed with luCi of 3 H- 

20 thymidine(Nen, Boston, MA). Cells are then harvested 20 hours following pulsing 
and incorporation of 3 H-thymidine is used as a measure of proliferation. Results are 
expressed as an average of triplicate samples plus or minus standard error. 

The studies described in this example test activity of polypeptides of the 
invention. However, one skilled in the art could easily modify the exemplified studies 

25 to test the activity of polynucleotides of the invention (e.g., gene therapy), agonists, 
and/or antagonists of polynucleotides or polypeptides of the invention. 

Example 34: Effect of Polypeptides of the Invention on the Expression of MHC 
Class II. Costimulatory and Adhesion Molecules and Cell Differentiation of 
30 Monocytes and Monocyte-Derived Human Dendritic Cells 

Dendritic cells are generated by the expansion of proliferating precursors found in 
the peripheral blood: adherent PBMC or elutriated monocytic fractions are cultured for 7- 
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10 days with GM-CSF (50 ng/ml) and IL-4 (20 ng/ml). These dendritic cells have the 
characteristic phenotype of immature cells (expression of CD1, CD80, CD86, CD40 and 
MHC class II antigens). Treatment with activating factors, such as TNF-a, causes a rapid 
change in surface phenotype (increased expression of MHC class I and II, costimulatory 
5 and adhesion molecules, downregulation of FCyRII, upregulation of CD83). These 
changes correlate with increased antigen-presenting capacity and with functional 
maturation of the dendritic cells. 

FACS analysis of surface antigens is performed as follows. Cells are treated 1 -3 
days with increasing concentrations of polypeptides of the invention or LPS (positive 
10 control), washed with PBS containing 1% BSA and 0.02 mM sodium azide, and then 
incubated with 1:20 dilution of appropriate FITC- or PE-labeled monoclonal antibodies 
for 30 minutes at 4 degrees C. After an additional wash, the labeled cells are analyzed by 
flow cytometry on a FACScan (Becton Dickinson). 

15 Effect on the production of cytokines . Cytokines generated by dendritic cells, 

in particular IL-12, are important in the initiation of T-cell dependent immune 
responses. DL-12 strongly influences the development of Thl helper T-cell immune 
response, and induces cytotoxic T and NK cell function. An ELISA is used to 
measure the IL-12 release as follows. Dendritic cells (10 6 /ml) are treated with 

20 increasing concentrations of polypeptides of the invention for 24 hours. LPS (100 
ng/ml) is added to the cell culture as positive control. Supernatants from the cell 
cultures are then collected and analyzed for IL-12 content using commercial ELISA 
kit (e..g, R&D Systems (Minneapolis, MN)). The standard protocols provided with 
the kits are used. 

25 

Effect on the expression of MHC Class II, costimulatory and adhesion 
molecules. Three major families of cell surface antigens can be identified on 
monocytes: adhesion molecules, molecules involved in antigen presentation, and Fc 
receptor. Modulation of the expression of MHC class II antigens and other 
30 costimulatory molecules, such as B7 and ICAM-1, may result in changes in the 
antigen presenting capacity of monocytes and ability to induce T cell activation. 
Increase expression of Fc receptors may correlate with improved monocyte cytotoxic 
activity, cytokine release and phagocytosis. 
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FACS analysis is used to examine the surface antigens as follows. Monocytes 
are treated 1-5 days with increasing concentrations of polypeptides of the invention or 
LPS (positive control), washed with PBS containing 1% BSA and 0.02 mM sodium 
azide, and then incubated with 1:20 dilution of appropriate FITC- or PE-labeled 
5 monoclonal antibodies for 30 minutes at 4 degrecsC. After an additional wash, the 
labeled cells are analyzed by flow cytometry on a FACScan (Becton Dickinson). 

Monocyte activation and/or increased survival. Assays for molecules that 
activate (or alternatively, inactivate) monocytes and/or increase monocyte survival (or 

10 alternatively, decrease monocyte survival) are known in the art and may routinely be 
applied to determine whether a molecule of the invention functions as an inhibitor or 
activator of monocytes. Polypeptides, agonists, or antagonists of the invention can be 
screened using the three assays described below. For each of these assays, Peripheral 
blood mononuclear cells (PBMC) are purified from single donor leukopacks 

15 (American Red Cross, Baltimore, MD) by centrifugation through a Histopaque 
gradient (Sigma). Monocytes are isolated from PBMC by counterflow centrifugal 
elutriation. 

Monocyte Survival Assay . Human peripheral blood monocytes progressively 
20 lose viability when cultured in absence of serum or other stimuli. Their death results 
from internally regulated process (apoptosis). Addition to the culture of activating 
factors, such as TNF-alpha dramatically improves cell survival and prevents DNA 
fragmentation. Propidium iodide (PI) staining is used to measure apoptosis as 
follows. Monocytes are cultured for 48 hours in polypropylene tubes in serum-free 
25 medium (positive control), in the presence of 100 ng/ml TNF-alpha (negative 
control), and in the presence of varying concentrations of the compound to be tested. 
Cells are suspended at a concentration of 2 x 10 6 /ml in PBS containing PI at a final 
concentration of 5 |ig/ml, and then incubaed at room temperature for 5 minutes before 
FACScan analysis. PI uptake has been demonstrated to correlate with DNA 
30 fragmentation in this experimental paradigm. 

Effect on cytokine release. An important function of monocytes/macrophages 
is their regulatory activity on other cellular populations of the immune system through 
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the release of cytokines after stimulation. An ELISA to measure cytokine release is 
performed as follows. Human monocytes are incubated at a density of 5xl0 5 cells/ml 
with increasing concentrations of the a polypeptide of the invention and under the 
same conditions, but in the absence of the polypeptide. For IL-12 production, the 
5 cells are primed overnight with BFN (100 U/ml) in presence of a polypeptide of the 
invention. LPS (10 ng/ml) is then added. Conditioned media are collected after 24h 
and kept frozen until use. Measurement of TNF-alpha, IL-10, MCP-1 and IL-8 is then 
performed using a commercially available ELISA kit (e..g, R&D Systems 
(Minneapolis, MN)) and applying the standard protocols provided with the kit. 

10 

Oxidative burst. Purified monocytes are plated in 96- w plate at 2-lxl0 5 
cell/well. Increasing concentrations of polypeptides of the invention are added to the 
wells in a total volume of 0.2 ml culture medium (RPMI 1640 + 10% FCS, glutamine 
and antibiotics). After 3 days incubation, the plates are centrifuged and the medium is 

15 removed from the wells. To the macrophage monolayers, 0.2 ml per well of phenol 
red solution (140 mM NaCl, 10 mM potassium phosphate buffer pH 7.0, 5.5 mM 
dextrose, 0.56 mM phenol red and 19 U/ml of HRPO) is added, together with the 
stimulant (200 nM PMA). The plates are incubated at 37°C for 2 hours and the 
reaction is stopped by adding 20 pi IN NaOH per well. The absorbance is read at 610 

20 nm. To calculate the amount of produced by the macrophages, a standard curve 
of a H 2 0 2 solution of known molarity is performed for each experiment. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies 
to test the activity of polypeptides, polynucleotides (e.g., gene therapy), agonists, 

25 and/or antagonists of the invention. 

Example 35: Biological Effects of Polypeptides of the Invention 

Astrocyte and Neuronal Assays - 

Recombinant polypeptides of the invention, expressed in Escherichia coli and 
30 purified as described above, can be tested for activity in promoting the survival, neurite 
outgrowth, or phenotypic differentiation of cortical neuronal cells and for inducing the 
proliferation of glial fibrillary acidic protein immunopositive cells, astrocytes. The 
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selection of cortical cells for the bioassay is based on the prevalent expression of FGF-1 
and FGF-2 in cortical structures and on the previously reported enhancement of cortical 
neuronal survival resulting from FGF-2 treatment. A thymidine incorporation assay, for 
example, can be used to elucidate a polypeptide of the invention's activity on these cells. 
5 Moreover, previous reports describing the biological effects of FGF-2 (basic FGF) 

on cortical or hippocampal neurons in vitro have demonstrated increases in both neuron 
survival and neurite outgrowth (Walicke et al., "Fibroblast growth factor promotes 
survival of dissociated hippocampal neurons and enhances neurite extension." Proc. Natl 
Acad. ScL USA 55:3012-3016. (1986), assay herein incorporated by reference in its 

10 entirety). However, reports from experiments done on PC-12 cells suggest that these two 
responses are not necessarily synonymous and may depend on not only which FGF is 
being tested but also on which receptor(s) are expressed on the target cells. Using the 
primary cortical neuronal culture paradigm, the ability of a polypeptide of the invention to 
induce neurite outgrowth can be compared to the response achieved with FGF-2 using, for 

15 example, a thymidine incorporation assay. 

Fibroblast and endothelial cell assays - 

Human lung fibroblasts are obtained from Clonetics (San Diego, CA) and 
maintained in growth media from Clonetics. Dermal microvascular endothelial cells are 

20 obtained from Cell Applications (San Diego, CA). For proliferation assays, the human 
lung fibroblasts and dermal microvascular endothelial cells can be cultured at 5,000 
cells/well in a 96-weIl plate for one day in growth medium. The cells are then incubated 
for one day in 0.1% BSA basal medium. After replacing the medium with fresh 0.1% BSA 
medium, the cells are incubated with the test proteins for 3 days. Alamar Blue (Alamar 

25 Biosciences, Sacramento, CA) is added to each well to a final concentration of 10%. The 
cells are incubated for 4 hr. Cell viability is measured by reading in a CytoFluor 
fluorescence reader. For the PGE 2 assays, the human lung fibroblasts are cultured at 
5,000 cells/well in a 96- well plate for one day. After a medium change to 0.1% BSA 
basal medium, the cells are incubated with FGF-2 or polypeptides of the invention with or 

30 without IL-la for 24 hours. The supernatants are collected and assayed for PGE 2 by EIA 
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kit (Cayman, Ann Arbor, MI). For the IL-6 assays, the human lung fibroblasts are 
cultured at 5,000 cells/well in a 96-well plate for one day. After a medium change to 
0.1% BSA basal medium, the cells are incubated with FGF-2 or with or without 
polypeptides of the invention IL-loc for 24 hours. The supernatants are collected and 
5 assayed for IL-6 by ELISA kit (Endogen, Cambridge, MA). 

Human lung fibroblasts are cultured with FGF-2 or polypeptides of the invention 
for 3 days in basal medium before the addition of Alamar Blue to assess effects on growth 
of the fibroblasts. FGF-2 should show a stimulation at 10 - 2500 ng/ml which can be used 
to compare stimulation with polypeptides of the invention. 

10 

Parkinson Models . 

The loss of motor function in Parkinson's disease is attributed to a deficiency of 
striatal dopamine resulting from the degeneration of the nigrostriatal dopaminergic 
projection neurons. An animal model for Parkinson's that has been extensively 

15 characterized involves the systemic administration of l-methyl-4 phenyl 1,2,3,6- 
tetrahydropyridine (MPTP). In the CNS, MPTP is taken-up by astrocytes and catabolized 
by monoamine oxidase B to l-methyl-4-phenyl pyridine (MPP + ) and released. 
Subsequently, MPP + is actively accumulated in dopaminergic neurons by the high-affinity 
reuptake transporter for dopamine. MPP + is then concentrated in mitochondria by the 

20 electrochemical gradient and selectively inhibits nicotidamide adenine disphosphate: 
ubiquinone oxidoreductionase (complex I), thereby interfering with electron transport and 
eventually generating oxygen radicals. 

It has been demonstrated in tissue culture paradigms that FGF-2 (basic FGF) has 
trophic activity towards nigral dopaminergic neurons (Ferrari et al., Dev. Biol. 1989). 

25 Recently, Dr. Unsicker's group has demonstrated that administering FGF-2 in gel foam 
implants in the striatum results in the near complete protection of nigral dopaminergic 
neurons from the toxicity associated with MPTP exposure (Otto and Unsicker, J. 
Neuroscience, 1990). 

Based on the data with FGF-2, polypeptides of the invention can be evaluated to 

30 determine whether it has an action similar to that of FGF-2 in enhancing dopaminergic 
neuronal survival in vitro and it can also be tested in vivo for protection of dopaminergic 
neurons in the striatum from the damage associated with MPTP treatment. The potential 
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effect of a polypeptide of the invention is first examined in vitro in a dopaminergic 
neuronal cell culture paradigm. The cultures are prepared by dissecting the midbrain floor 
plate from gestation day 14 Wistar rat embryos. The tissue is dissociated with trypsin and 
seeded at a density of 200,000 cells/cm 2 on polyorthinine-laminin coated glass coverslips. 
5 The cells are maintained in Dulbecco's Modified Eagle's medium and F12 medium 
containing hormonal supplements (Nl). The cultures are fixed with paraformaldehyde 
after 8 days in vitro and are processed for tyrosine hydroxylase, a specific marker for 
dopminergic neurons, immunohistochemical staining. Dissociated cell cultures are 
prepared from embryonic rats. The culture medium is changed every third day and the 

10 factors are also added at that time. 

Since the dopaminergic neurons are isolated from animals at gestation day 14, a 
developmental time which is past the stage when the dopaminergic precursor cells are 
proliferating, an increase in the number of tyrosine hydroxylase immunopositive neurons 
would represent an increase in the number of dopaminergic neurons surviving in vitro. 

15 Therefore, if a polypeptide of the invention acts to prolong the survival of dopaminergic 
neurons, it would suggest that the polypeptide may be involved in Parkinson's Disease. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

20 invention. 

Example 36: The Effect of Polypeptides of the Invention on the Growth of 
Vascular Endothelial Cells 

25 On day 1, human umbilical vein endothelial cells (HUVEC) are seeded at 2-5x1 0 4 

cells/35 mm dish density in M199 medium containing 4% fetal bovine serum (FBS), 16 
units/ml heparin, and 50 units/ml endothelial cell growth supplements (ECGS, 
Biotechnique, Inc.). On day 2, the medium is replaced with M199 containing 10% FBS, 8 
units/ml heparin. A polypeptide having the amino acid sequence of SEQ ID NO:Y, and 

30 positive controls, such as VEGF and basic FGF (bFGF) are added, at varying 
concentrations. On days 4 and 6, the medium is replaced. On day 8, cell number is 
determined with a Coulter Counter. 
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An increase in the number of HUVEC cells indicates that the polypeptide of the 
invention may proliferate vascular endothelial cells. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
5 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 37: Stimulatory Effect of Polypeptides of the Invention on the 
Proliferation of Vascular Endothelial Cells 

10 

For evaluation of mitogenic activity of growth factors, the colorimetric MTS 
(3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyI)-2-(4-sulfophenyl)2H- 
tetrazolium) assay with the electron coupling reagent PMS (phenazine methosulfate) was 
performed (CellTiter 96 AQ, Promega). Cells are seeded in a 96-well plate (5,000 

15 cells/well) in 0.1 mL serum-supplemented medium and are allowed to attach overnight. 
After serum-starvation for 12 hours in 0.5% FBS, conditions (bFGF, VEGF 165 or a 
polypeptide of the invention in 0.5% FBS) with or without Heparin (8 U/ml) are added to 
wells for 48 hours. 20 mg of MTS/PMS mixture (1:0.05) are added per well and allowed 
to incubate for 1 hour at 37°C before measuring the absorbance at 490 nm in an EL1SA 

20 plate reader. Background absorbance from control wells (some media, no cells) is 
subtracted, and seven wells are performed in parallel for each condition. See, Leak et al. 
In Vitro Cell Dev. Biol. 304:512-518 (1994). 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 

25 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 38; Inhibition of PDGF-induced Vascular Smooth Muscle Cell 
Proliferation Stimulatory Effect 

30 

HAoSMC proliferation can be measured, for example, by BrdUrd incorporation. 
Briefly, subconfluent, quiescent cells grown on the 4-chamber slides are transfected with 
CRP or FITC-labeled AT2-3LP. Then, the cells are pulsed with 10% calf serum and 6 
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mg/ml BrdUrd. After 24 h, immunocytochemistry is performed by using BrdUrd Staining 
Kit (Zymed Laboratories). In brief, the cells are incubated with the biotinylated mouse 
anti-BrdUrd antibody at 4 degrees C for 2 h after being exposed to denaturing solution and 
then incubated with the streptavidin-peroxidase and diaminobenzidine. After 
5 counterstaining with hematoxylin, the cells are mounted for microscopic examination, and 
the BrdUrd-positive cells are counted. The BrdUrd index is calculated as a percent of the 
BrdUrd-positive cells to the total cell number. In addition, the simultaneous detection of 
the BrdUrd staining (nucleus) and the FITC uptake (cytoplasm) is performed for 
individual cells by the concomitant use of bright field illumination and dark field-UV 
10 fluorescent illumination. See, Hayashida et al., J. Biol. Chem. 6:27 1(36):2 1985-2 1992 
(1996). 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
15 invention. 

Example 39: Stimulation of Endothelial Migration 

This example will be used to explore the possibility that a polypeptide of the 

20 invention may stimulate lymphatic endothelial cell migration. 

Endothelial cell migration assays are performed using a 48 well microchemotaxis 
chamber (Neuroprobe Inc., Cabin John, MD; Falk, W., et al., J. Immunological Methods 
1980;33:239-247). Polyvinylpyrrolidone-free polycarbonate filters with a pore size of 8 
um (Nucleopore Corp. Cambridge, MA) are coated with 0.1% gelatin for at least 6 hours 

25 at room temperature and dried under sterile air. Test substances are diluted to appropriate 
concentrations in Ml 99 supplemented with 0.25% bovine serum albumin (BSA), and 25 
ul of the final dilution is placed in the lower chamber of the modified Boyden apparatus. 
Subconfluent, early passage (2-6) HUVEC or BMEC cultures are washed and trypsinized 
for the minimum time required to achieve cell detachment. After placing the filter 

30 between lower and upper chamber, 2.5 x 10 5 cells suspended in 50 ul M199 containing 1% 
FBS are seeded in the upper compartment. The apparatus is then incubated for 5 hours at 
37°C in a humidified chamber with 5% C02 to allow cell migration. After the incubation 
period, the filter is removed and the upper side of the filter with the non-migrated cells is 
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scraped with a rubber policeman. The filters are fixed with methanol and stained with a 
Giemsa solution (Diff-Quick, Baxter, McGraw Park, IL). Migration is quantified by 
counting cells of three random high-power fields (40x) in each well, and all groups are 
performed in quadruplicate. 
5 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

10 Example 40: Stimulation of Nitric Oxide Production by Endothelial Cells 

Nitric oxide released by the vascular endothelium is believed to be a mediator of 
vascular endothelium relaxation. Thus, activity of a polypeptide of the invention can be 
assayed by determining nitric oxide production by endothelial cells in response to the 
15 polypeptide. 

Nitric oxide is measured in 96-well plates of confluent microvascular endothelial 
cells after 24 hours starvation and a subsequent 4 hr exposure to various levels of a 
positive control (such as VEGF-1) and the polypeptide of the invention. Nitric oxide in 
the medium is determined by use of the Griess reagent to measure total nitrite after 
20 reduction of nitric oxide-derived nitrate by nitrate reductase. The effect of the polypeptide 
of the invention on nitric oxide release is examined on HUVEC. 

Briefly, NO release from cultured HUVEC monolayer is measured with a NO- 
specific polarographic electrode connected to a NO meter (Iso-NO, World Precision 
Instruments Inc.) (1049). Calibration of the NO elements is performed according to the 
25 following equation: 

2 KN0 2 + 2 KI + 2 H 2 S0 4 6 2 NO + 1 2 + 2 H 2 0 + 2 K.SO, 
The standard calibration curve is obtained by adding graded concentrations of 
KNO, (0, 5, 10, 25, 50, 100, 250, and 500 nmol/L) into the calibration solution containing 
KI and H 2 S0 4 . The specificity of the Iso-NO electrode to NO is previously determined by 
30 measurement of NO from authentic NO gas (1050). The culture medium is removed and 
HUVECs are washed twice with Dulbecco's phosphate buffered saline. The cells are then 
bathed in 5 ml of filtered Krebs-Henseleit solution in 6-well plates, and the cell plates are 
kept on a slide warmer (Lab Line Instruments Inc.) To maintain the temperature at 37°C. 
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The NO sensor probe is inserted vertically into the wells, keeping the tip of the electrode 2 
mm under the surface of the solution, before addition of the different conditions. 
S-nitroso acetyl penicillamin (SNAP) is used as a positive control. The amount of 
released NO is expressed as picomoles per Ix 10 6 endothelial cells. All values reported are 
5 means of four to six measurements in each group (number of cell culture wells). See, 
Leak etai Biochem. and Biophys. Res. Comm. 277:96-105 (1995). 

The studies described in this example tested activity of polypeptides of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
10 invention. 

Example 41: Effect of Polvpepides of the Invention on Cord Formation in 
Angiogenesis 

15 Another step in angiogenesis is cord formation, marked by differentiation of 

endothelial cells. This bioassay measures the ability of microvascular endothelial cells to 
form capillary-like structures (hollow structures) when cultured in vitro. 

CADMEC (microvascular endothelial cells) are purchased from Cell Applications, 
Inc. as proliferating (passage 2) cells and are cultured in Cell Applications' CADMEC 

20 Growth Medium and used at passage 5. For the in vitro angiogenesis assay, the wells of a 
48-well cell culture plate are coated with Cell Applications' Attachment Factor Medium 
(200 ml/well) for 30 min. at 37°C CADMEC are seeded onto the coated wells at 7,500 
cells/well and cultured overnight in Growth Medium. The Growth Medium is then 
replaced with 300 mg Cell Applications 1 Chord Formation Medium containing control 

25 buffer or a polypeptide of the invention (0.1 to 100 ng/ml) and the cells are cultured for an 
additional 48 hr. The numbers and lengths of the capillary-like chords are quantitated 
through use of the Boeckeler VIA- 170 video image analyzer. All assays are done in 
triplicate. 

Commercial (R&D) VEGF (50 ng/ml) is used as a positive control, b-esteradiol (1 
30 ng/ml) is used as a negative control. The appropriate buffer (without protein) is also 
utilized as a control. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
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test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 42: Angiogenic Effect on Chick Chorioallantoic Membrane 

5 

Chick chorioallantoic membrane (CAM) is a well-established system to examine 
angiogenesis. Blood vessel formation on CAM is easily visible and quantifiable. The 
ability of polypeptides of the invention to stimulate angiogenesis in CAM can be 
examined. 

10 Fertilized eggs of the White Leghorn chick (Gallus gallus) and the Japanese qual 

(Coturnix coturnix) are incubated at 37.8°C and 80% humidity. Differentiated CAM of 
16-day-old chick and 13-day-oId qual embryos is studied with the following methods. 

On Day 4 of development, a window is made into the egg shell of chick eggs. The 
embryos are checked for normal development and the eggs sealed with cellotape. They 

15 are further incubated until Day 13. Thermanox coverslips (Nunc, Naperville, IL) are cut 
into disks of about 5 mm in diameter. Sterile and salt-free growth factors are dissolved in 
distilled water and about 3.3 mg/ 5 ml are pipetted on the disks. After air-drying, the 
inverted disks are applied on CAM. After 3 days, the specimens are fixed in 3% 
glutaraldehyde and 2% formaldehyde and rinsed in 0.12 M sodium cacodylate buffer. 

20 They are photographed with a stereo microscope [Wild M8] and embedded for semi- and 
ultrathin sectioning as described above. Controls are performed with carrier disks alone. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

25 invention. 

Example 43: Angiogenesis Assay Using a Matrigel Implant in Mouse 

In vivo angiogenesis assay of a polypeptide of the invention measures the ability of 
30 an existing capillary network to form new vessels in an implanted capsule of murine 
extracellular matrix material (Matrigel). The protein is mixed with the liquid Matrigel at 4 
degree C and the mixture is then injected subcutaneously in mice where it solidifies. After 
7 days, the solid "plug" of Matrigel is removed and examined for the presence of new 
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blood vessels. Matrigel is purchased from Becton Dickinson Labware/Collaborative 
Biomedical Products. 

When thawed at 4 degree C the Matrigel material is a liquid. The Matrigel is 
mixed with a polypeptide of the invention at 150 ng/ml at 4 degrees C and drawn into cold 
5 3 ml syringes. Female C57B1/6 mice approximately 8 weeks old are injected with the 
mixture of Matrigel and experimental protein at 2 sites at the rnidventral aspect of the 
abdomen (0.5 ml/site). After 7 days, the mice are sacrificed by cervical dislocation, the 
Matrigel plugs are removed and cleaned (i.e., all clinging membranes and fibrous tissue is 
removed). Replicate whole plugs are fixed in neutral buffered 10% formaldehyde, 
10 embedded in paraffin and used to produce sections for histological examination after 
staining with Masson's Trichrome. Cross sections from 3 different regions of each plug 
are processed. Selected sections are stained for the presence of vWF. The positive control 
for this assay is bovine basic FGF (150 ng/ml). Matrigel alone is used to determine basal 
levels of angiogenesis. 

15 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

20 Example 44: Rescue of Ischemia in Rabbit Lower Limb Model 

To study the in vivo effects of polynucleotides and polypeptides of the invention 
on ischemia, a rabbit hindlimb ischemia model is created by surgical removal of one 
femoral arteries as described previously (Takeshita et aL, Am /. Pathol 747:1649-1660 

25 (1995)). The excision of the femoral artery results in retrograde propagation of thrombus 
and occlusion of the external iliac artery. Consequently, blood flow to the ischemic limb 
is dependent upon collateral vessels originating from the internal iliac artery (Takeshitaef 
al Am 7. Pathol 747:1649-1660 (1995)). An interval of 10 days is allowed for post- 
operative recovery of rabbits and development of endogenous collateral vessels. At 10 

30 day post-operatively (day 0), after performing a baseline angiogram, the internal iliac 
artery of the ischemic limb is transfected with 500 mg naked expression plasmid 
containing a polynucleotide of the invention by arterial gene transfer technology using a 
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hydrogel-coated balloon catheter as described (Riessen et al Hum Gene Ther. 4:749-758 
(1993); Leclerc et ai J. Clin. Invest. 90: 936-944 (1992)). When a polypeptide of the 
invention is used in the treatment, a single bolus of 500 mg polypeptide of the invention or 
control is delivered into the internal iliac artery of the ischemic limb over a period of 1 
5 min. through an infusion catheter. On day 30, various parameters are measured in these 
rabbits: (a) BP ratio - The blood pressure ratio of systolic pressure of the ischemic limb to 
that of normal limb; (b) Blood Flow and Flow Reserve - Resting FL: the blood flow 
during undilated condition and Max FL: the blood flow during fully dilated condition (also 
an indirect measure of the blood vessel amount) and Flow Reserve is reflected by the ratio 

10 of max FL: resting FL; (c) Angiographic Score - This is measured by the angiogram of 
collateral vessels. A score is determined by the percentage of circles in an overlaying grid 
that with crossing opacified arteries divided by the total number m the rabbit thigh; (d) 
Capillary density - The number of collateral capillaries determined in light microscopic 
sections taken from hindlimbs. 

15 The studies described in this example tested activity of polynucleotides and 

polypeptides of the invention. However, one skilled in the art could easily modify the 
exemplified studies to test the agonists, and/or antagonists of the invention. 

Example 45; Effect of Polypeptides of the Invention on Vasodilation 

20 

Since dilation of vascular endothelium is important in reducing blood pressure, the 
ability of polypeptides of the invention to affect the blood pressure in spontaneously 
hypertensive rats (SHR) is examined. Increasing doses (0, 10, 30, 100, 300, and 900 
mg/kg) of the polypeptides of the invention are administered to 13-14 week old 

25 spontaneously hypertensive rats (SHR). Data are expressed as the mean +/- SEM. 
Statistical analysis are performed with a paired t-test and statistical significance is defined 
as p<0.05 vs. the response to buffer alone. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 

30 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 
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Example 46: Rat Ischemic Skin Flap Model 

The evaluation parameters include skin blood flow, skin temperature, and factor 
VIII immunohistochemistry or endothelial alkaline phosphatase reaction. Expression of 
5 polypeptides of the invention, during the skin ischemia, is studied using in situ 
hybridization. 

The study in this model is divided into three parts as follows: 

a) Ischemic skin 

b) Ischemic skin wounds 
1 0 c) Normal wounds 

The experimental protocol includes: 

a) Raising a 3x4 cm, single pedicle full-thickness random skin flap (myocutaneous 
flap over the lower back of the animal). 

b) An excisional wounding (4-6 mm in diameter) in the ischemic skin (skin-flap). 
15 c) Topical treatment with a polypeptide of the invention of the excisional wounds 

(day 0, 1, 2, 3, 4 post- wounding) at the following various dosage ranges: lmg to 100 mg. 

d) Harvesting the wound tissues at day 3, 5, 7, 10, 14 and 21 post-wounding for 
histological, immunohistochemical, and in situ studies. 

The studies described in this example tested activity of a polypeptide of the 
20 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 47: Peripheral Arterial Disease Model 

25 

Angiogenic therapy using a polypeptide of the invention is a novel therapeutic 
strategy to obtain restoration of blood flow around the ischemia in case of peripheral 
arterial diseases. The experimental protocol includes: 

a) One side of the femoral artery is ligated to create ischemic muscle of 
30 the hindlimb, the other side of hindlimb serves as a control. 

b) a polypeptide of the invention, in a dosage range of 20 mg - 500 mg, is 
delivered intravenously and/or intramuscularly 3 times (perhaps more) per week for 2-3 
weeks. 
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c) The ischemic muscle tissue is collected after ligation of the femoral 
artery at 1,2, and 3 weeks for the analysis of expression of a polypeptide of the invention 
and histology. Biopsy is also performed on the other side of normal muscle of the 
contralateral hindlimb. 

5 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

10 Example 48: Ischemic Myocardial Disease Model 

A polypeptide of the invention is evaluated as a potent mitogen capable of 
stimulating the development of collateral vessels, and restructuring new vessels after 
coronary artery occlusion. Alteration of expression of the polypeptide is investigated in 
15 situ. The experimental protocol includes: 

a) The heart is exposed through a left-side thoracotomy in the rat. Immediately, 
the left coronary artery is occluded with a thin suture (6-0) and the thorax is closed. 

b) a polypeptide of the invention, in a dosage range of 20 mg - 500 mg, is 
delivered intravenously and/or intramuscularly 3 times (perhaps more) per week for 2-4 

20 weeks. 

c) Thirty days after the surgery, the heart is removed and cross-sectioned 
for morphometric and in situ analyzes. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
25 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 49: Rat Corneal Wound Healing Model 

30 This animal model shows the effect of a polypeptide of the invention on 

neovascularization. The experimental protocol includes: 

a) Making a 1-1.5 mm long incision from the center of cornea into the stromal 

layer. 

i 
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b) Inserting a spatula below the lip of the incision facing the outer corner of 
the eye. 

c) Making a pocket (its base is 1-1 .5 mm form the edge of the eye). 

d) Positioning a pellet, containing 50ng- 5ug of a polypeptide of the invention, 
5 within the pocket. 

e) Treatment with a polypeptide of the invention can also be applied topically 
to the corneal wounds in a dosage range of 20mg - 500mg (daily treatment for five days). 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
10 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 50: Diabetic Mouse and Glucocorticoid-Impaired Wound Healing 
Models 

15 

A. Diabetic db+/db+ Mouse Model. 

To demonstrate that a polypeptide of the invention accelerates the healing process, 
the genetically diabetic mouse model of wound healing is used. The full thickness wound 
healing model in the db+/db+ mouse is a well characterized, clinically relevant and 

20 reproducible model of impaired wound healing. Healing of the diabetic wound is 
dependent on formation of granulation tissue and re-epithelialization rather than 
contraction (Gartner, M.H. et aL, J. Surg. Res. 52:389 (1992); Greenhalgh, D.G. et aL 
Am. J. Pathol 736:1235 (1990)). 

The diabetic animals have many of the characteristic features observed in Type II 

25 diabetes mellitus. Homozygous (db+/db+) mice are obese in comparison to their normal 
heterozygous (db+/+m) littermates. Mutant diabetic (db+/db+) mice have a single 
autosomal recessive mutation on chromosome 4 (db+) (Coleman et aL Proa Natl. Acad. 
Sci. USA 77:283-293 (1982)). Animals show polyphagia, polydipsia and polyuria. 
Mutant diabetic mice (db+/db+) have elevated blood glucose, increased or normal insulin 

30 levels, and suppressed cell-mediated immunity (Mandel et aL, J. Immunol. 720:1375 
(1978); Debray-Sachs, M. et al, Clin. Exp. Immunol. 51(1):\-1 (1983); Leiter et al, Am. 
J. of Pathol. 774:46-55 (1985)). Peripheral neuropathy, myocardial complications, and 
microvascular lesions, basement membrane thickening and glomerular filtration 
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abnormalities have been described in these animals (Norido, F. et aL t Exp. Neurol 
83^:221-232 (1984); Robertson et a/., Diabetes 29(7):60-67 (1980); Giacomeili et al, 
Lab Invest 40(41:460-473 (1979); Coleman, D.L., Diabetes 31 (Suppt):l-6 (1982)). These 
homozygous diabetic mice develop hyperglycemia that is resistant to insulin analogous to 
5 human type II diabetes (Mandel et al, J. Immunol 720:1375-1377 (1978)). 

The characteristics observed in these animals suggests that healing in this model 
may be similar to the healing observed in human diabetes (Greenhalgh, et al, Am. J. of 
Pathol 756:1235-1246(1990)). 

Genetically diabetic female C57BL/KsJ (db+/db+) mice and their non-diabetic 

10 (db+/+m) heterozygous littermates are used in this study (Jackson Laboratories). The 
animals are purchased at 6 weeks of age and are 8 weeks old at the beginning of the study. 
Animals are individually housed and received food and water ad libitum. All 
manipulations are performed using aseptic techniques. The experiments are conducted 
according to the rules and guidelines of Human Genome Sciences, Inc. Institutional 

15 Animal Care and Use Committee and the Guidelines for the Care and Use of Laboratory 
Animals. 

Wounding protocol is performed according to previously reported methods 
(Tsuboi, R. and Rifkin, D.B., /. Exp. Med. 772:245-251 (1990)). Briefly, on the day of 
wounding, animals are anesthetized with an intraperitoneal injection of Avertin (0.01 

20 mg/mL), 2,2,2-tribromoethanol and 2-methyl-2-butanol dissolved in deionized water. The 
dorsal region of the animal is shaved and the skin washed with 70% ethanol solution and 
iodine. The surgical area is dried with sterile gauze prior to wounding. An 8 mm full- 
thickness wound is then created using a Keyes tissue punch. Immediately following 
wounding, the surrounding skin is gently stretched to eliminate wound expansion. The 

25 wounds are left open for the duration of the experiment. Application of the treatment is 
given topically for 5 consecutive days commencing on the day of wounding. Prior to 
treatment, wounds are gently cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
surgery and at two day intervals thereafter. Wound closure is determined by daily 

30 measurement on days 1-5 and on day 8. Wounds are measured horizontally and vertically 
using a calibrated Jameson caliper. Wounds are considered healed if granulation tissue is 
no longer visible and the wound is covered by a continuous epithelium. 
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A polypeptide of the invention is administered using at a range different doses, 
from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
received 50mL of vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
5 pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 
histology and immunohistochemistry. Tissue specimens are placed in 10% neutral 
buffered formalin in tissue cassettes between biopsy sponges for further processing. 

Three groups of 10 animals each (5 diabetic and 5 non-diabetic controls) are 
evaluated: 1) Vehicle placebo control, 2) untreated group, and 3) treated group. 
10 Wound closure is analyzed by measuring the area in the vertical and horizontal 

axis and obtaining the total square area of the wound. Contraction is then estimated by 
establishing the differences between the initial wound area (day 0) and that of post 
treatment (day 8). The wound area on day 1 is 64mm 2 , the corresponding size of the 
dermal punch. Calculations are made using the following formula: 

15 

[Open area on day 8] - [Open area on day 1] / [Open area on day 1] 

Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 
sectioned perpendicular to the wound surface (5mm) and cut using a Reichert-Jung 

20 microtome. Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of 
bisected wounds. Histologic examination of the wounds are used to assess whether the 
healing process and the morphologic appearance of the repaired skin is altered by 
treatment with a polypeptide of the invention. This assessment included verification of 
the presence of cell accumulation, inflammatory cells, capillaries, fibroblasts, re- 

25 epithelialization and epidermal maturity (Greenhalgh, D.G. et al t Am. J. Pathol 1 36: 1235 
(1990)). A calibrated lens micrometer is used by a blinded observer. 

Tissue sections are also stained immunohistochemically with a polyclonal rabbit 
anti-human keratin antibody using ABC Elite detection system. Human skin is used as a 
positive tissue control while non-immune IgG is used as a negative control. Keratinocyte 

30 growth is determined by evaluating the extent of reepithelialization of the wound using a 
calibrated lens micrometer. 

Proliferating cell nuclear antigen/cyclin (PCNA) in skin specimens is demonstrated 
by using anti-PCNA antibody (1:50) with an ABC Elite detection system. Human colon 



WO 01/23547 



PCT/US00/26337 



339 

cancer can serve as a positive tissue control and human brain tissue can be used as a 
negative tissue control. Each specimen includes a section with omission of the primary 
antibody and substitution with non-immune mouse IgG. Ranking of these sections is 
based on the extent of proliferation on a scale of 0-8, the lower side of the scale reflecting 
5 slight proliferation to the higher side reflecting intense proliferation. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant. 

B. Steroid Impaired Rat Model 

10 The inhibition of wound healing by steroids has been well documented in various 

in vitro and in vivo systems (Wahl, Glucocorticoids and Wound healing. In: Anti- 
Inflammatory Steroid Action: Basic and Clinical Aspects. 280-302 (1989); Wahkr al s J. 
Immunol 115: 476-481 (1975); Werb et a/., /. Exp. Med. 747:1684-1694 (1978)). 
Glucocorticoids retard wound healing by inhibiting angiogenesis, decreasing vascular 

15 permeability (Ebert et aL, An. Intern. Med. 37:701-705 (1952)), fibroblast proliferation, 
and collagen synthesis (Beck et aL, Growth Factors. 5: 295-304 (1991); Haynes et aL, 
J. Clin. Invest. 61: 703-797 (1978)) and producing a transient reduction of circulating 
monocytes (Haynes et aL, /. Clin. Invest. 61: 703-797 (1978); Wahl, "Glucocorticoids and 
wound healing", In: Antiinflammatory Steroid Action: Basic and Clinical Aspects, 

20 Academic Press, New York, pp. 280-302 (1989)). The systemic administration of steroids 
to impaired wound healing is a well establish phenomenon in rats (Beck et aL, Growth 
Factors. 5: 295-304 (1991); Haynes et aL, J. Clin. Invest. 61: 703-797 (1978); Wahl, 
"Glucocorticoids and wound healing", In: Antiinflammatory Steroid Action: Basic and 
Clinical Aspects, Academic Press, New York, pp. 280-302 (1989); Pierce et aL, Proc. 

25 NatL Acad. Set USA 86: 2229-2233 (1989)). 

To demonstrate that a polypeptide of the invention can accelerate the healing 
process, the effects of multiple topical applications of the polypeptide on full thickness 
excisional skin wounds in rats in which healing has been impaired by the systemic 
administration of methylprednisolone is assessed. 

30 Young adult male Sprague Dawley rats weighing 250-300 g (Charles River 

Laboratories) are used in this example. The animals are purchased at 8 weeks of age and 
are 9 weeks old at the beginning of the study. The healing response of rats is impaired by 
the systemic administration of methylprednisolone (17mg/kg/rat intramuscularly) at the 
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time of wounding. Animals are individually housed and received food and water ad 
libitum. All manipulations are performed using aseptic techniques. This study is 
conducted according to the rules and guidelines of Human Genome Sciences, Inc. 
Institutional Animal Care and Use Committee and the Guidelines for the Care and Use of 
5 Laboratory Animals. 

The wounding protocol is followed according to section A, above. On the day of 
wounding, animals are anesthetized with an intramuscular injection of ketamine (50 
mg/kg) and xylazine (5 mg/kg). The dorsal region of the animal is shaved and the skin 
washed with 70% ethanol and iodine solutions. The surgical area is dried with sterile 

10 gauze prior to wounding. An 8 mm full-thickness wound is created using a Keyes tissue 
punch. The wounds are left open for the duration of the experiment. Applications of the 
testing materials are given topically once a day for 7 consecutive days commencing on the 
day of wounding and subsequent to methylprednisolone administration. Prior to 
treatment, wounds are gently cleansed with sterile saline and gauze sponges. 

15 Wounds are visually examined and photographed at a fixed distance at the day of 

wounding and at the end of treatment. Wound closure is determined by daily measurement 
on days 1-5 and on day 8. Wounds are measured horizontally and vertically using a 
calibrated Jameson caliper. Wounds are considered healed if granulation tissue is no 
longer visible and the wound is covered by a continuous epithelium. 

20 The polypeptide of the invention is administered using at a range different doses, 

from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
received 50mL of vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 

25 histology. Tissue specimens are placed in 10% neutral buffered formalin in tissue 
cassettes between biopsy sponges for further processing. 

Four groups of 10 animals each (5 with methylprednisolone and 5 without 
glucocorticoid) are evaluated: 1) Untreated group 2) Vehicle placebo control 3) treated 
groups. 

30 Wound closure is analyzed by measuring the area in the vertical and horizontal 

axis and obtaining the total area of the wound. Closure is then estimated by establishing 
the differences between the initial wound area (day 0) and that of post treatment (day 8). 
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The wound area on day 1 is 64mm 2 , the corresponding size of the dermal punch. 
Calculations are made using the following formula: 

[Open area on day 8] - [Open area on day 1] / [Open area on day 1] 

5 

Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 
sectioned perpendicular to the wound surface (5mm) and cut using an Olympus 
microtome. Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of 
bisected wounds. Histologic examination of the wounds allows assessment of whether the 
10 healing process and the morphologic appearance of the repaired skin is improved by 
treatment with a polypeptide of the invention. A calibrated lens micrometer is used by a 
blinded observer to determine the distance of the wound gap. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant. 

15 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

20 Example 51: Lvmphadema Animal Model 

or The purpose of this experimental approach is to create an appropriate and 
consistent lymphedema model for testing the therapeutic effects of a polypeptide of the 
invention in lymphangiogenesis and re-establishment of the lymphatic circulatory system 

25 in the rat hind limb. Effectiveness is measured by swelling volume of the affected limb, 
quantification of the amount of lymphatic vasculature, total blood plasma protein, and 
histopathology. Acute lymphedema is observed for 7-10 days. Perhaps more importantly, 
the chronic progress of the edema is followed for up to 3-4 weeks. 

Prior to beginning surgery, blood sample is drawn for protein concentration 

30 analysis. Male rats weighing approximately ~350g are dosed with Pentobarbital. 
Subsequently, the right legs are shaved from knee to hip. The shaved area is swabbed 
with gauze soaked in 70% EtOH. Blood is drawn for serum total protein testing. 
Circumference and volumetric measurements are made prior to injecting dye into paws 
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after marking 2 measurement levels (0.5 cm above heel, at mid-pt of dorsal paw). The 
intradermal dorsum of both right and left paws are injected with 0.05 ml of 1% Evan's 
Blue. Circumference and volumetric measurements are then made following injection of 
dye into paws. 

5 Using the knee joint as a landmark, a mid-leg inguinal incision is made 

circumferentially allowing the femoral vessels to be located. Forceps and hemostats are 
used to dissect and separate the skin flaps. After locating the femoral vessels, the 
lymphatic vessel that runs along side and underneath the vessel(s) is located. The main 
lymphatic vessels in this area are then electrically coagulated suture ligated. 

10 Using a microscope, muscles in back of the leg (near the semitendinosis and 

adductors) are bluntly dissected. The popliteal lymph node is then located. The 2 
proximal and 2 distal lymphatic vessels and distal blood supply of the popliteal node are 
then and ligated by suturing. The popliteal lymph node, and any accompanying adipose 
tissue, is then removed by cutting connective tissues. 

15 Care is taken to control any mild bleeding resulting from this procedure. After 

lymphatics are occluded, the skin flaps are sealed by using liquid skin (Vetbond) (AJ 
Buck). The separated skin edges are sealed to the underlying muscle tissue while leaving 
a gap of -0.5 cm around the leg. Skin also may be anchored by suturing to underlying 
muscle when necessary. 

20 To avoid infection, animals are housed individually with mesh (no bedding). 

Recovering animals are checked daily through the optimal edematous peak, which 
typically occurred by day 5-7. The plateau edematous peak are then observed. To 
evaluate the intensity of the lymphedema, the circumference and volumes of 2 designated 
places on each paw before operation and daily for 7 days are measured. The effect plasma 

25 proteins on lymphedema is determined and whether protein analysis is a useful testing 
perimeter is also investigated. The weights of both control and edematous limbs are 
evaluated at 2 places. Analysis is performed in a blind manner. 

Circumference Measurements: Under brief gas anesthetic to prevent limb 
movement, a cloth tape is used to measure limb circumference. Measurements are done at 

30 the ankle bone and dorsal paw by 2 different people then those 2 readings are averaged. 
Readings are taken from both control and edematous limbs. 

Volumetric Measurements: On the day of surgery, animals are anesthetized with 
Pentobarbital and are tested prior to surgery. For daily volumetrics animals are under 
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brief halothane anesthetic (rapid immobilization and quick recovery), both legs are shaved 
and equally marked using waterproof marker on legs. Legs are first dipped in water, then 
dipped into instrument to each marked level then measured by Buxco edema 
software(Chen/Victor). Data is recorded by one person, while the other is dipping the 
5 limb to marked area. 

Blood-plasma protein measurements: Blood is drawn, spun, and serum separated 
prior to surgery and then at conclusion for total protein and Ca2+ comparison. 

Limb Weight Comparison: After drawing blood, the animal is prepared for tissue 
collection. The limbs are amputated using a quillitine, then both experimental and control 
10 legs are cut at the ligature and weighed. A second weighing is done as the tibio-cacaneal 
joint is disarticulated and the foot is weighed. 

Histological Preparations: The transverse muscle located behind the knee 
(popliteal) area is dissected and arranged in a metal mold, filled with freezeGel, dipped 
into cold methylbutane, placed into labeled sample bags at - 80EC until sectioning. Upon 
15 sectioning, the muscle is observed under fluorescent microscopy for lymphatics.. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the. activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

20 

Example 52: Suppression of TNF alpha-induced adhesion molecule expression 
bv a Polypeptide of the Invention 

The recruitment of lymphocytes to areas of inflammation and angiogenesis 
involves specific receptor-ligand interactions between cell surface adhesion molecules 

25 (CAMs) on lymphocytes and the vascular endothelium. The adhesion process, in both 
normal and pathological settings, follows a multi-step cascade that involves intercellular 
adhesion molecule- 1 (ICAM-1), vascular cell adhesion molecule- 1 (VCAM-1), and 
endothelial leukocyte adhesion molecule- 1 (E-selectin) expression on endothelial cells 
(EC). The expression of these molecules and others on the vascular endothelium 

30 determines the efficiency with which leukocytes may adhere to the local vasculature and 
extravasate into the local tissue during the development of an inflammatory response. The 
local concentration of cytokines and growth factor participate in the modulation of the 
expression of these CAMs. 
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Tumor necrosis factor alpha (TNF-a), a potent proinflammatory cytokine, is a 
stimulator of all three CAMs on endothelial cells and may be involved in a wide variety of 
inflammatory responses, often resulting in a pathological outcome. 

The potential of a polypeptide of the invention to mediate a suppression of TNF-a 
5 induced CAM expression can be examined. A modified ELISA assay which uses ECs as a 
solid phase absorbent is employed to measure the amount of CAM expression on TNF-a 
treated ECs when co-stimulated with a member of the FGF family of proteins. 

To perform the experiment, human umbilical vein endothelial cell (HUVEC) 
cultures are obtained from pooled cord harvests and maintained in growth medium (EGM- 
10 2; Clonetics, San Diego, CA) supplemented with 10% FCS and 1 % 

penicillin/streptomycin in a 37 degree C humidified incubator containing 5% CO2. 

HUVECs are seeded in 96-well plates at concentrations of 1 x 10 4 cells/well in EGM 
medium at 37 degree C for 18-24 hrs or until confluent. The monolayers are subsequently 
washed 3 times with a serum-free solution of RPMI-1640 supplemented with 100 U/ml 
15 penicillin and 100 mg/ml streptomycin, and treated with a given cytokine and/or growth 
factor(s) for 24 h at 37 degree C. Following incubation, the cells are then evaluated for 
CAM expression. 

Human Umbilical Vein Endothelial cells (HUVECs) are grown in a standard 96 
well plate to confluence. Growth medium is removed from the cells and replaced with 90 

20 ul of 199 Medium (10% FBS). Samples for testing and positive or negative controls are 
added to the plate in triplicate (in 10 ul volumes). Plates are incubated at 37 degree C for 
either 5 h (selectin and integrin expression) or 24 h (integrin expression only). Plates are 
aspirated to remove medium and 100 ul of 0.1% paraformaldehyde-PBS(with Ca++ and 
Mg++) is added to each well. Plates are held at 4°C for 30 min. 

25 Fixative is then removed from the wells and wells are washed IX with 

PBS(+Ca,Mg)+0.5% BSA and drained. Do not allow the wells to dry. Add 10 pi of 
diluted primary antibody to the test and control wells. Anti-ICAM-l-Biotin, Anti-VCAM- 
1-Biotin and Anti-E-selectin-Biotin are used at a concentration of 10 jug/ml (1:10 dilution 
of 0.1 mg/ml stock antibody). Cells are incubated at 37°C for 30 min. in a humidified 

30 environment. Wells are washed X3 with PBS(+Ca,Mg)+0.5% BSA. 

Then add 20 |il of diluted ExtrAvidin- Alkaline Phosphotase (1:5,000 dilution) to 
each well and incubated at 37°C for 30 min. Wells are washed X3 with 
PBS(+Ca,Mg)+0.5% BSA. 1 tablet of p-Nitrophenol Phosphate pNPP is dissolved in 5 ml 
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of glycine buffer (pH 10.4). 100 \x\ of pNPP substrate in glycine buffer is added to each 
test well. Standard wells in triplicate are prepared from the working dilution of the 
ExtrAvidin-Alkaline Phosphotase in glycine buffer: 1:5,000 (I0 l ) > 10" 0,5 > 10' 1 > 10 15 . 5 jil 
of each dilution is added to triplicate wells and the resulting AP content in each well is 
5 5.50 ng, 1.74 ng, 0.55 ng, 0.18 ng. 100 jil of pNNP reagent must then be added to each of 
the standard wells. The plate must be incubated at 37°C for 4h. A volume of 50 pi of 3M 
NaOH is added to all wells. The results are quantified on a plate reader at 405 nm. The 
background subtraction option is used on blank wells filled with glycine buffer only. The 
template is set up to indicate the concentration of AP-conjugate in each standard well [ 

10 5.50 ng; 1.74 ng; 0.55 ng; 0.18 ng]. Results are indicated as amount of bound AP- 
conjugate in each sample. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

15 invention. 

Example 53: Assay for the Stimulation of Bone Marrow CD34+ Cell 
Proliferation 

This assay is based on the ability of human CD34+ to proliferate in the 
20 presence of hematopoietic growth factors and evaluates the ability of isolated 

polypeptides expressed in mammalian cells to stimulate proliferation of CD34+ cells. 

It has been previously shown that most mature precursors will respond to only 
a single signal. More immature precursors require at least two signals to respond. 
Therefore, to test the effect of polypeptides on hematopoietic activity of a wide range 
25 of progenitor cells, the assay contains a given polypeptide in the presence or absence 
of other hematopoietic growth factors. Isolated cells are cultured for 5 days in the 
presence of Stem Cell Factor (SCF) in combination with tested sample. SCF alone 
has a very limited effect on the proliferation of bone marrow (BM) cells, acting in 
such conditions only as a "survival'* factor. However, combined with any factor 
30 exhibiting stimulatory effect on these cells (e.g., IL-3), SCF will cause a synergistic 
effect. Therefore, if the tested polypeptide has a stimulatory effect on a hematopoietic 
progenitors, such activity can be easily detected. Since normal BM cells have a low 
level of cycling cells, it is likely that any inhibitory effect of a given polypeptide, or 
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agonists or antagonists thereof, might not be detected. Accordingly, assays for an 
inhibitory effect on progenitors is preferably tested in cells that are first subjected to 
in vitro stimulation with SCF+IL+3, and then contacted with the compound that is 
being evaluated for inhibition of such induced proliferation. 
5 Briefly, CD34+ cells are isolated using methods known in the art. The cells 

are thawed and resuspended in medium (QBSF 60 serum-free medium with 1% L- 
glutamine (500ml) Quality Biological, Inc., Gaithersburg, MD Cat# 160-204-101). 
After several gentle centrifugation steps at 200 x g, cells are allowed to rest for one 
hour. The cell count is adjusted to 2.5 x 10 5 cells/ml. During this time, 100 pJ of 

10 sterile water is added to the peripheral wells of a 96-well plate. The cytokines that 
can be tested with a given polypeptide in this assay is rhSCF (R&D Systems, 
Minneapolis, MN, Cat# 255-SC) at 50 ng/ml alone and in combination with rhSCF 
and rhIL-3 (R&D Systems, Minneapolis, MN, Cat# 203-ML) at 30 ng/ml. After one 
hour, 10 fil of prepared cytokines, 50 pJ SID (supernatants at 1:2 dilution = 50 |Lll) and 

15 20 |il of diluted cells are added to the media which is already present in the wells to 
allow for a final total volume of 100 |il. The plates are then placed in a 37°C/5% C0 2 
incubator for five days. 

Eighteen hours before the assay is harvested, 0.5 pCi/well of [3H] Thymidine 
is added in a 10 jutl volume to each well to determine the proliferation rate. The 

20 experiment is terminated by harvesting the cells from each 96-well plate to a filtermat 
using the Tomtec Harvester 96. After harvesting, the filtermats are dried, trimmed 
and placed into OmniFilter assemblies consisting of one OmniFilter plate and one 
OmniFilter Tray. 60 |xl Microscint is added to each well and the plate sealed with 
TopSeal-A press-on sealing film A bar code 15 sticker is affixed to the first plate for 

25 counting. The sealed plates is then loaded and the level of radioactivity determined 
via the Packard Top Count and the printed data collected for analysis. The level of 
radioactivity reflects the amount of cell proliferation. 

The studies described in this example test the activity of a given polypeptide 
to stimulate bone marrow CD34+ cell proliferation. One skilled in the art could 

30 easily modify the exemplified studies to test the activity of polynucleotides (e.g., gene 
therapy), antibodies, agonists, and/or antagonists and fragments and variants thereof. 
As a nonlimiting example, potential antagonists tested in this assay would be expected 
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to inhibit cell proliferation in the presence of cytokines and/or to increase the 
inhibition of cell proliferation in the presence of cytokines and a given polypeptide. 
In contrast, potential agonists tested in this assay would be expected to enhance cell 
proliferation and/or to decrease the inhibition of cell proliferation in the presence of 
5 cytokines and a given polypeptide. 

The ability of a gene to stimulate the proliferation of bone marrow CD34+ 
cells indicates that polynucleotides and polypeptides corresponding to the gene are 
useful for the diagnosis and treatment of disorders affecting the immune system and 
hematopoiesis. Representative uses are described in the "Immune Activity" and 
10 "Infectious Disease" sections above, and elsewhere herein. 



Example 54: Assay for Extracellular Matrix Enhanced Cell Response (EMECR) 
The objective of the Extracellular Matrix Enhanced Cell Response (EMECR) 
assay is to identify gene products (e.g., isolated polypeptides) that act on the 
1 5 hematopoietic stem cells in the context of the extracellular matrix (ECM) induced 
signal. 

Cells respond to the regulatory factors in the context of signal(s) received 
from the surrounding microenvironment. For example, fibroblasts, and endothelial 
and epithelial stem cells fail to replicate in the absence of signals from the ECM. 

20 Hematopoietic stem cells can undergo self-renewal in the bone marrow, but not in in 
vitro suspension culture. The ability of stem cells to undergo self-renewal in vitro is 
dependent upon their interaction with the stromal cells and the ECM protein 
fibronectin (fn). Adhesion of cells to fn is mediated by the a 5 .p, and a 4 .p, integrin 
receptors, which are expressed by human and mouse hematopoietic stem cells. The 

25 factor(s) which integrate with the ECM environment and responsible for stimulating 
stem cell self-renewal has not yet been identified. Discovery of such factors should 
be of great interest in gene therapy and bone marrow transplant applications 

Briefly, polystyrene, non tissue culture treated, 96-well plates are coated with 
fn fragment at a coating concentration of 0.2 (ig/ cm 2 . Mouse bone marrow cells are 

30 plated (1,000 cells/well ) in 0.2 ml of serum-free medium. Cells cultured in the 

presence of IL-3 ( 5 ng/ml ) + SCF ( 50 ng/ml ) would serve as the positive control, 
conditions under which little self-renewal but pronounced differentiation of the stem 
cells is to be expected. Gene products are tested with appropriate negative controls in 
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the presence and absence of SCF(5.0 ng/ml), where test factor supernates represent 
10% of the total assay volume. The plated cells are then allowed to grow by 
incubating in a low oxygen environment ( 5% C0 2 , 7% 0 2 , and 88% N 2 ) tissue 
culture incubator for 7 days. The number of proliferating cells within the wells is 
5 then quantitated by measuring thymidine incorporation into cellular DNA. 

Verification of the positive hits in the assay will require phenotypic characterization 
of the cells, which can be accomplished by scaling up of the culture system and using 
appropriate antibody reagents against cell surface antigens and FACScan. 

One skilled in the art could easily modify the exemplified studies to test the 

10 activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or 
antagonists and fragments and variants thereof. 

If a particular gene product is found to be a stimulator of hematopoietic 
progenitors, polynucleotides and polypeptides corresponding to the gene may be 
useful for the diagnosis and treatment of disorders affecting the immune system and 

15 hematopoiesis. Representative uses are described in the "Immune Activity" and 
"Infectious Disease" sections above, and elsewhere herein. The gene product may 
also be useful in the expansion of stem cells and committed progenitors of various 
blood lineages, and in the differentiation and/or proliferation of various cell types. 

Additionally, the polynucleotides and/or polypeptides of the gene of interest 

20 and/or agonists and/or antagonists thereof, may also be employed to inhibit the 
proliferation and differentiation of hematopoietic cells and therefore may be 
employed to protect bone marrow stem cells from chemotherapeutic agents during 
chemotherapy. This antiproliferative effect may allow administration of higher doses 
of chemotherapeutic agents and, therefore, more effective chemotherapeutic 

25 treatment. 

Moreover, polynucleotides and polypeptides corresponding to the gene of 
interest may also be useful for the treatment and diagnosis of hematopoietic related 
disorders such as, for example, anemia, pancytopenia, leukopenia, thrombocytopenia 
or leukemia since stromal cells are important in the production of cells of 
30 hematopoietic lineages. The uses include bone marrow cell ex-vivo culture, bone 

marrow transplantation, bone marrow reconstitution, radiotherapy or chemotherapy of 
neoplasia. 
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Exam ple 55: Human Dermal Fibroblast and Aortic Smooth Muscle Cell 
Proliferation 

The polypeptide of interest is added to cultures of normal human dermal 
5 fibroblasts (NHDF) and human aortic smooth muscle cells (AoSMC) and two co- 
assays are performed with each sample. The first assay examines the effect of the 
polypeptide of interest on the proliferation of normal human dermal fibroblasts 
(NHDF) or aortic smooth muscle cells (AoSMC). Aberrant growth of fibroblasts or 
smooth muscle cells is a part of several pathological processes, including fibrosis, and 

10 restenosis. The second assay examines IL6 production by both NHDF and SMC. IL6 
production is an indication of functional activation. Activated cells will have 
increased production of a number of cytokines and other factors, which can result in a 
proinflammatory or immunomodulatory outcome. Assays are run with and without 
co-TNFa stimulation, in order to check for costimulatory or inhibitory activity. 

15 Briefly, on day 1, 96-well black plates are set up with 1000 cells/well (NHDF) 

or 2000 cells/well (AoSMC) in 100 \xl culture media. NHDF culture media contains: 
Clonetics FB basal media, lmg/ml hFGF, 5mg/ml insulin, 50mg/ml gentamycin, 
2%FBS, while AoSMC culture media contains Clonetics SM basal media, 0.5 [ig/ml 
hEGF, 5mg/ml insulin, l^g/ml hFGF, 50mg/ml gentamycin, 50 |ag/ml Amphotericin 

20 B, 5%FBS. After incubation @ 37"C for at least 4-5 hours culture media is aspirated 
and replaced with growth arrest media. Growth arrest media for NHDF contains 
fibroblast basal media, 50mg/ml gentamycin, 2% FBS, while growth arrest media for 
AoSMC contains SM basal media, 50mg/ml gentamycin, 50|ig/ml Amphotericin B, 
0.4% FBS. Incubate at 37C until day 2. 

25 On day 2, serial dilutions and templates of the polypeptide of interest are 

designed which should always include media controls and known-protein controls. 
For both stimulation and inhibition experiments, proteins are diluted in growth arrest 
media. For inhibition experiments, TNFa is added to a final concentration of 2ng/ml 
(NHDF) or 5ng/ml (AoSMC). Then add 1/3 vol media containing controls or 

30 supernatants and incubate at 37C/5% C0 2 until day 5. 

Transfer 60pl from each well to another labeled 96-well plate, cover with a 
plate-sealer, and store at 4C until Day 6 (for IL6 ELISA). To the remaining 100 jjI in 
the cell culture plate, aseptically add Alamar Blue in an amount equal to 10% of the 
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culture volume (10|il). Return plates to incubator for 3 to 4 hours. Then measure 
fluorescence with excitation at 530nm and emission at 590nm using the CytoFluor. 
This yields the growth stimulation/inhibition data. 

On day 5, the DL6 ELISA is performed by coating a 96 well plate with 50-100 
5 ul/well of Anti-Human EL6 Monoclonal antibody diluted in PBS, pH 7.4, incubate ON 
at room temperature. 

On day 6, empty the plates into the sink and blot on paper towels. Prepare 
Assay Buffer containing PBS with 4% BSA. Block the plates with 200 ^il/well of 
Pierce Super Block blocking buffer in PBS for 1-2 hr and then wash plates with wash 

10 buffer (PBS, 0.05% Tween-20). Blot plates on paper towels. Then add 50 ^1/well of 
diluted Anti-Human IL-6 Monoclonal, Biotin-labeled antibody at 0.50 mg/ml. Make 
dilutions of IL-6 stock in media (30, 10, 3, 1, 0.3, 0 ng/ml). Add duplicate samples to 
top row of plate. Cover the plates and incubate for 2 hours at RT on shaker. 

Wash plates with wash buffer and blot on paper towels. Dilute EU-labeled 

15 Streptavidin 1:1000 in Assay buffer, and add 100 ^1/well. Cover the plate and 
incubate 1 h at RT. Wash plates with wash buffer. Blot on paper towels. 

Add 100 pl/well of Enhancement Solution. Shake for 5 minutes. Read the 
plate on the Wallac DELFIA Fluorometer. Readings from triplicate samples in each 
assay were tabulated and averaged. 

20 A positive result in this assay suggests AoSMC cell proliferation and that the 

gene product of interest may be involved in dermal fibroblast proliferation and/or 
smooth muscle cell proliferation. A positive result also suggests many potential uses 
of polypeptides, polynucleotides, agonists and/or antagonists of the gene/gene product 
of interest. For example, inflammation and immune responses, wound healing, and 

25 angiogenesis, as detailed throughout this specification. Particularly, polypeptides of 
the gene product and polynucleotides of the gene may be used in wound healing and 
dermal regeneration, as well as the promotion of vasculargenesis, both of the blood 
vessels and lymphatics. The growth of vessels can be used in the treatment of, for 
example, cardiovascular diseases. Additionally, antagonists of polypeptides of the 

30 gene product and polynucleotides of the gene may be useful in treating diseases, 

disorders, and/or conditions which involve angiogenesis by acting as an anti-vascular 
(e.g., anti-angiogenesis). These diseases, disorders, and/or conditions are known in 
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the art and/or are described herein, such as, for example, malignancies, solid tumors, 
benign tumors, for example hemangiomas, acoustic neuromas, neurofibromas, 
trachomas, and pyogenic granulomas; artheroscleric plaques; ocular angiogenic 
diseases, for example, diabetic retinopathy, retinopathy of prematurity, macular 
5 degeneration, corneal graft rejection, neovascular glaucoma, retrolental fibroplasia, 
rubeosis, retinoblastoma, uvietis and Pterygia (abnormal blood vessel growth) of the 
eye; rheumatoid arthritis; psoriasis; delayed wound healing; endometriosis; 
vasculogenesis; granulations; hypertrophic scars (keloids); nonunion fractures; 
scleroderma; trachoma; vascular adhesions; myocardial angiogenesis; coronary 

10 collaterals; cerebral collaterals; arteriovenous malformations; ischemic limb 

angiogenesis; Osier-Webber Syndrome; plaque neovascularization; telangiectasia; 
hemophiliac joints; angiofibroma; fibromuscular dysplasia; wound granulation; 
Crohn's disease; and atherosclerosis. Moreover, antagonists of polypeptides of the 
gene product and polynucleotides of the gene may be useful in treating anti- 

15 hyperproliferative diseases and/or anti-inflammatory known in the art and/or 
described herein. 

One skilled in the art could easily modify the exemplified studies to test the 
activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or 
antagonists and fragments and variants thereof. 

20 

Example 56: Cellular Adhesion Molecule (CAM) Expression on Endothelial 
Cells 

The recruitment of lymphocytes to areas of inflammation and angiogenesis 
involves specific receptor-ligand interactions between cell surface adhesion molecules 

25 (CAMs) on lymphocytes and the vascular endothelium. The adhesion process, in 
both normal and pathological settings, follows a multi-step cascade that involves 
intercellular adhesion molecule- 1 (ICAM-1), vascular cell adhesion molecule- 1 
(VCAM-1), and endothelial leukocyte adhesion molecule- 1 (E-selectin) expression on 
endothelial cells (EC). The expression of these molecules and others on the vascular 

30 endothelium determines the efficiency with which leukocytes may adhere to the local 
vasculature and extravasate into the local tissue during the development of an 
inflammatory response. The local concentration of cytokines and growth factor 
participate in the modulation of the expression of these CAMs. 
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Briefly, endothelial cells (e.g., Human Umbilical Vein Endothelial cells 
(HUVECs)) are grown in a standard 96 well plate to confluence, growth medium is 
removed from the cells and replaced with 100 pi of 199 Medium (10% fetal bovine 
serum (FBS)). Samples for testing and positive or negative controls are added to the 
5 plate in triplicate (in 10 \il volumes). Plates are then incubated at 37°C for either 5 h 
(selectin and integrin expression) or 24 h (integrin expression only). Plates are 
aspirated to remove medium and 100 \xl of 0.1% paraformaldehyde-PBS(with Ca++ 
and Mg++) is added to each well. Plates are held at 4°C for 30 min. Fixative is 
removed from the wells and wells are washed IX with PBS(+Ca,Mg) + 0.5% BSA 

10 and drained. 10 jjI of diluted primary antibody is added to the test and control wells. 
Anti-ICAM-l-Biotin, Anti-VCAM-l-Biotin and Anti-E-selectin-Biotin are used at a 
concentration of 10 fig/ml (1:10 dilution of 0.1 mg/ml stock antibody). Cells are 
incubated at 37°C for 30 min. in a humidified environment. Wells are washed three 
times with PBS(+Ca,Mg) + 0.5% BSA. 20 |il of diluted ExtrAvidin-Alkaline 

15 Phosphotase (1:5,000 dilution, refered to herein as the working dilution) are added to 
each well and incubated at 37°C for 30 min. Wells are washed three times with 
PBS(+Ca,Mg)+0.5% BSA. Dissolve 1 tablet of p-Nitrophenol Phosphate pNPP per 5 
ml of glycine buffer (pH 10.4). 100 jjI of pNPP substrate in glycine buffer is added to 
each test well. Standard wells in triplicate are prepared from the working dilution of 

20 the ExtrAvidin-Alkaline Phosphotase in glycine buffer: 1 :5,000 (10°) > 10"° 5 > 10"' > 
10 1 5 . 5 |il of each dilution is added to triplicate wells and the resulting AP content in 
each well is 5.50 ng, 1.74 ng, 0.55 ng, 0.18 ng. 100 pi of pNNP reagent is then added 
to each of the standard wells. The plate is incubated at 37°C for 4h. A volume of 50 
fal of 3M NaOH is added to all wells. The plate is read on a plate reader at 405 nm 

25 using the background subtraction option on blank wells filled with glycine buffer 
only. Additionally, the template is set up to indicate the concentration of AP- 
conjugate in each standard well [ 5.50 ng; 1.74 ng; 0.55 ng; 0.18 ng]. Results are 
indicated as amount of bound AP-conjugate in each sample. 



30 



Example 57: Alamar Blue Endothelial Cells Proliferation Assay 



This assay may be used to quantitatively determine protein mediated 
inhibition of bFGF-induced proliferation of Bovine Lymphatic Endothelial Cells 
(LECs), Bovine Aortic Endothelial Cells (BAECs) or Human Microvascular Uterine 
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Myometrial Cells (UTMECs). This assay incorporates a fluorometric growth 
indicator based on detection of metabolic activity. A standard Alamar Blue 
Proliferation Assay is prepared in EGM-2MV with 10 ng /ml of bFGF added as a 
source of endothelial cell stimulation. This assay may be used with a variety of 
5 endothelial cells with slight changes in growth medium and cell concentration. 
Dilutions of the protein batches to be tested are diluted as appropriate. Serum-free 
medium (GIBCO SFM) without bFGF is used as a non-stimulated control and 
Angiostatin or TSP-1 are included as a known inhibitory controls. 

Briefly, LEC, BAECs or UTMECs are seeded in growth media at a density of 

10 5000 to 2000 cells/well in a 96 well plate and placed at 37-C overnight. After the 
overnight incubation of the cells, the growth media is removed and replaced with 
GIBCO EC-SFM. The cells are treated with the appropriate dilutions of the protein of 
interest or control protein sample(s) (prepared in SFM ) in triplicate wells with 
additional bFGF to a concentration of 10 ng/ ml. Once the cells have been treated 

15 with the samples, the plate(s) is/are placed back in the 37° C incubator for three days. 
After three days 10 ml of stock alamar blue (Biosource Cat# DAL1 100) is added to 
each well and the plate(s) is/are placed back in the 37°C incubator for four hours. The 
plate(s) are then read at 530nm excitation and 590nm emission using the CytoFluor 
fluorescence reader. Direct output is recorded in relative fluorescence units. 

20 Alamar blue is an oxidation-reduction indicator that both fluoresces and 

changes color in response to chemical reduction of growth medium resulting from cell 
growth. As cells grow in culture, innate metabolic activity results in a chemical 
reduction of the immediate surrounding environment. Reduction related to growth 
causes the indicator to change from oxidized (non-fluorescent blue) form to reduced 

25 (fluorescent red) form. i.e. stimulated proliferation will produce a stronger signal and 
inhibited proliferation will produce a weaker signal and the total signal is proportional 
to the total number of cells as well as their metabolic activity. The background level 
of activity is observed with the starvation medium alone. This is compared to the 
output observed from the positive control samples (bFGF in growth medium) and 

30 protein dilutions. 

Example 58: Detection of Inhibition of a Mixed Lymphocyte Reaction 

This assay can be used to detect and evaluate inhibition of a Mixed 
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Lymphocyte Reaction (MLR) by gene products (e.g., isolated polypeptides). 
Inhibition of a MLR may be due to a direct effect on cell proliferation and viability, 
modulation of costimulatory molecules on interacting cells, modulation of 
adhesiveness between lymphocytes and accessory cells, or modulation of cytokine 
5 production by accessory cells. Multiple cells may be targeted by these polypeptides 
since the peripheral blood mononuclear fraction used in this assay includes T, B and 
natural killer lymphocytes, as well as monocytes and dendritic cells. 

Polypeptides of interest found to inhibit the MLR may find application in 
diseases associated with lymphocyte and monocyte activation or proliferation. These 

10 include, but are not limited to, diseases such as asthma, arthritis, diabetes, 

inflammatory skin conditions, psoriasis, eczema, systemic lupus erythematosus, 
multiple sclerosis, glomerulonephritis, inflammatory bowel disease, Crohn's disease, 
ulcerative colitis, arteriosclerosis, cirrhosis, graft vs. host disease, host vs. graft 
disease, hepatitis, leukemia and lymphoma. 

15 Briefly, PBMCs from human donors are purified by density gradient 

centrifugation using Lymphocyte Separation Medium (LSM®, density 1.0770 g/ml, 
Organon Teknika Corporation, West Chester, PA). PBMCs from two donors are 
adjusted to 2 x 10 6 cells/ml in RPMM640 (Life Technologies, Grand Island, NY) 
supplemented with 10% FCS and 2 mM glutamine. PBMCs from a third donor is 

20 adjusted to 2 x 10 5 cells/ml. Fifty microliters of PBMCs from each donor is added to 
wells of a 96-well round bottom microtiter plate. Dilutions of test materials (50 p,l) is 
added in triplicate to microtiter wells. Test samples (of the protein of interest) are 
added for final dilution of 1:4; rhuIL-2 (R&D Systems, Minneapolis, MN, catalog 
number 202-IL) is added to a final concentration of 1 Jig/ml; anti-CD4 mAb (R&D 

25 Systems, clone 34930. 1 1 , catalog number M AB379) is added to a final concentration 
of 10 |lg/ml. Cells are cultured for 7-8 days at 37°C in 5% C0 2 , and 1 \iC of [ 3 H] 
thymidine is added to wells for the last 16 hrs of culture. Cells are harvested and 
thymidine incorporation determined using a Packard TopCount. Data is expressed as 
the mean and standard deviation of triplicate determinations. 

30 Samples of the protein of interest are screened in separate experiments and 

compared to the negative control treatment, anti-CD4 mAb, which inhibits 
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proliferation of lymphocytes and the positive control treatment, IL-2 (either as 
recombinant material or supernatant), which enhances proliferation of lymphocytes. 

One skilled in the art could easily modify the exemplified studies to test the 
activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or 

5 antagonists and fragments and variants thereof. 

It will be clear that the invention may be practiced otherwise than as 
particularly described in the foregoing description and examples. Numerous 
modifications and variations of the present invention are possible in light of the above 
teachings and, therefore, are within the scope of the appended claims. 

10 The entire disclosure of each document cited (including patents, patent 

applications, journal articles, abstracts, laboratory manuals, books, or other 
disclosures) in the Background of the Invention, Detailed Description, and Examples 
is hereby incorporated herein by reference. Further, the hard copy of the sequence 
listing submitted herewith and the corresponding computer readable form are both, 

15 incorporated herein by reference in their entireties. Additionally, the content of U.S. 
application Serial No. 60/155,806 is hereby incorporated by reference in its entirety. 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRule \3bis) 



A. The indications made below relate to the microorganism referred to in the description 
on page 12 .line ^ 



B. IDENTIFICATIONOFDEPOSIT Further deposits are identified on an additional sheet | | 



Nameof depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas. Virginia 20110-2209 
United States of America 



Date of deposit 



27 September 1999 



Accession Number 



PTA-795 



C ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European 
patent or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, 
only by the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) 
EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g. t "Accession 
Number of Deposit") 



|"7| This sheet was received with the international application 


Authoriz«QaBfci 

70>> 


sm 


BBOOESSR 



For International Bureau use only 



[ | This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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ATCC Deposit No. PTA-795 
Page 2 

CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform the 
International Bureau accordingly before completion of technical preparations for publication 
of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No. PTA-795 
Page 3 



DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the Netherlands, 
whichever of the two dates occurs earlier. 
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What Is Claimed Is: 

1 . An isolated nucleic acid molecule comprising a polynucleotide having 
a nucleotide sequence at least 95% identical to a sequence selected from the group 
5 consisting of: 

(a) a polynucleotide fragment of SEQ ID NO:X or a polynucleotide fragment 
of the cDNA sequence included in ATCC Deposit No:Z, which is hybridizable to 
SEQ ID NO:X; 

(b) a polynucleotide encoding a polypeptide fragment of SEQ ID NO: Y or a 
10 polypeptide fragment encoded by the cDNA sequence included in ATCC Deposit 

No:Z, which is hybridizable to SEQ ID NO:X; 

(c) a polynucleotide encoding a polypeptide domain of SEQ ID NO: Y or a 
polypeptide domain encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X; 

15 (d) a polynucleotide encoding a polypeptide epitope of SEQ ID NO:Y or a 

polypeptide epitope encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X; 

(e) a polynucleotide encoding a polypeptide of SEQ ID NO: Y or the cDNA 
sequence included in ATCC Deposit No:Z, which is hybridizable to SEQ ID NO:X, 

20 having biological activity; 

(f) a polynucleotide which is a variant of SEQ ID NO:X; 

(g) a polynucleotide which is an allelic variant of SEQ ID NO:X; 

(h) a polynucleotide which encodes a species homologue of the SEQ ID 

NO:Y; 

25 (i) a polynucleotide capable of hybridizing under stringent conditions to any 

one of the polynucleotides specified in (a)-(h), wherein said polynucleotide does not 
hybridize under stringent conditions to a nucleic acid molecule having a nucleotide 
sequence of only A residues or of only T residues. 

30 2. The isolated nucleic acid molecule of claim 1, wherein the 

polynucleotide fragment comprises a nucleotide sequence encoding a secreted 
protein. 
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3. The isolated nucleic acid molecule of claim 1, wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding the sequence 
identified as SEQ ID NO: Y or the polypeptide encoded by the cDNA sequence 

5 included in ATCC Deposit No:Z, which is hybridizable to SEQ ID NO:X. 

4. The isolated nucleic acid molecule of claim 1, wherein the 
polynucleotide fragment comprises the entire nucleotide sequence of SEQ ID NO:X 
or the cDNA sequence included in ATCC Deposit No:Z, which is hybridizable to 

10 SEQIDNO:X. 

5. The isolated nucleic acid molecule of claim 2, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. 

15 

6. The isolated nucleic acid molecule of claim 3, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. 

20 7. A recombinant vector comprising the isolated nucleic acid molecule of 

claim 1. 

8. A method of making a recombinant host cell comprising the isolated 
nucleic acid molecule of claim 1 . 

25 

9. A recombinant host cell produced by the method of claim 8. 

10. The recombinant host cell of claim 9 comprising vector sequences. 

30 1 1 . An isolated polypeptide comprising an amino acid sequence at least 

95% identical to a sequence selected from the group consisting of: 

(a) a polypeptide fragment of SEQ ID NO: Y or the encoded sequence 
included in ATCC Deposit No:Z; 
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(b) a polypeptide fragment of SEQ ID NO: Y or the encoded sequence 
included in ATCC Deposit No:Z, having biological activity; 

(c) a polypeptide domain of SEQ ID NO: Y or the encoded sequence included 
in ATCC Deposit No:Z; 

5 (d) a polypeptide epitope of SEQ ID NO: Y or the encoded sequence included 

in ATCC Deposit No:Z; 

(e) a secreted form of SEQ ID NO:Y or the encoded sequence included in 
ATCC Deposit No:Z; 

(0 a full length protein of SEQ ID NO: Y or the encoded sequence included in 
10 ATCC Deposit No:Z; 

(g) a variant of SEQ ID NO: Y; 

(h) an allelic variant of SEQ ID NO: Y; or 

(i) a species homologue of the SEQ ID NO:Y. 

12. The isolated polypeptide of claim 1 1 , wherein the secreted form or the 
15 full length protein comprises sequential amino acid deletions from either the C- 

terminus or the N-terminus. 

13. An isolated antibody that binds specifically to the isolated polypeptide 
of claim 11. 

20 

14. A recombinant host cell that expresses the isolated polypeptide of 
claim 1 1 . 



15. A method of making an isolated polypeptide comprising: 
25 (a) culturing the recombinant host cell of claim 14 under conditions such that 

said polypeptide is expressed; and 

(b) recovering said polypeptide. 



16. The polypeptide produced by claim 15. 

30 

17. A method for preventing, treating, or ameliorating a medical condition, 
comprising administering to a mammalian subject a therapeutically effective amount 
of the polypeptide of claim 1 1 or the polynucleotide of claim 1 . 
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18. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

(a) determining the presence or absence of a mutation in the polynucleotide of 
5 claim 1; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or absence of said mutation. 

19. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

(a) determining the presence or amount of expression of the polypeptide of 
claim 1 1 in a biological sample; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or amount of expression of the polypeptide. 

20. A method for identifying a binding partner to the polypeptide of claim 
1 1 comprising: 

(a) contacting the polypeptide of claim 1 1 with a binding partner; and 

(b) determining whether the binding partner effects an activity of the 
polypeptide. 

21. The gene corresponding to the cDNA sequence of SEQ ID NO:Y. 

22. A method of identifying an activity in a biological assay, wherein the 
25 method comprises: 

(a) expressing SEQ ID NO:X in a cell; 

(b) isolating the supernatant; 

(c) detecting an activity in a biological assay; and 

(d) identifying the protein in the supernatant having the activity. 

30 



10 



15 



20 



The product produced by the method of claim 20. 
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<110> Human Genome Sciences, Inc. 

<120> 26 Secreted Protein Patent 

<130> PS565PCT 

<140> Unassigned 
<141> 2000-09-26 

<150> 60/155,806 
<151> 1999-09-27 

<160> 94 



<170> Patentln Ver. 2.0 



<210> 1 

<211> 733 

<212> DNA 

<213> Homo sapiens 



<400> 1 

gggatccgga gcccaaatct tctgacaaaa ctcacacatg cccaccgtgc ccagcacctg 60 

aattcgaggg tgcaccgtca gtcttcctct tccccccaaa acccaaggac accctcatga 120 

tctcccggac tcctgaggtc acatgcgtgg tggtggacgt aagccacgaa gaccctgagg 180 

tcaagttcaa ctggtacgtg gacggcgtgg aggtgcataa tgccaagaca aagccgcggg 240 

aggagcagta caacagcacg taccgtgtgg tcagcgtcct caccgtcctg caccaggact 300 

ggctgaatgg caaggagtac aagtgcaagg tctccaacaa agccctccca acccccatcg 360 

agaaaaccat ctccaaagcc aaagggcagc cccgagaacc acaggtgtac accctgcccc 420 

catcccggga tgagctgacc aagaaccagg tcagcctgac ctgcctggtc aaaggcttct 480 

atccaagcga catcgccgtg gagtgggaga gcaatgggca gccggagaac aactacaaga 540 

ccacgcctcc cgtgctggac tccgacggct ccttcttcct ctacagcaag ctcaccgtgg 600 

acaagagcag gtggcagcag gggaacgtct tctcatgctc cgtgatgcat gaggctctgc 660 

acaaccacta cacgcagaag agcctctccc tgtctccggg taaatgagtg cgacggccgc 720 

gactctagag gat 733 



<210> 2 

<211> 5 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> Site 
<222> (3) 

<223> Xaa equals any of the twenty naturally ocurring L-amino acids 



<400> 2 

Trp Ser Xaa Trp Ser 
1 5 
<210> 3 
<211> 86 
<212> DNA 
<213> Homo sapiens 



<400> 3 

gcgcctcgag atttccccga aatctagatt tccccgaaat gatttccccg aaatgatttc 60 
cccgaaatat ctgccatctc aattag 86 

<210> 4 

<211> 27 

<212> DNA 

<213> Homo sapiens 



<400> 4 

gcggcaagct ttttgcaaag cctaggc 



27 
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<210> 5 
<211> 271 
<212> DNA 

<213> Homo sapiens 
<400> 5 

ctcgagattt ccccgaaatc tagatttccc cgaaatgatt tccccgaaat gatttccccg 60 
aaatatctgc catctcaatt agtcagcaac catagtcccg cccctaactc cgcccatccc 120 
gcccctaact ccgcccagtt ccgcccattc tccgccccat ggctgactaa ttttttttat 180 
ttatgcagag gccgaggccg cctcggcctc tgagctattc cagaagtagt gaggaggctt 240 
ttttggaggc ctaggctttt gcaaaaagct t 271 

<210> 6 

<211> 32 

<212> DNA 

<213> Homo sapiens 



<210> 7 
<211> 31 
<212> DNA 

<213> Homo sapiens 
<400> 7 

gcgaagcttc gcgactcccc ggatccgcct c 31 

<210> 8 
<211> 12 
<212> DNA 

<213> Homo sapiens 



<210> 9 
<211> 73 
<212> DNA 

<213> Homo sapiens 
<400> 9 

gcggcctcga ggggactttc ccggggactt tccggggact ttccgggact ttccatcctg 60 
ccatctcaat tag 73 

<210> 10 

<211> 256 

<212> DNA 

<213> Homo sapiens 

<400> 10 

ctcgagggga ctttcccggg gactttccgg ggactttccg ggactttcca tctgccatct 60 

caattagtca gcaaccatag tcccgcccct aactccgccc atcccgcccc taactccgcc 120 

cagttccgcc cattctccgc cccatggctg actaattttt tttatttatg cagaggccga 180 

ggccgcctcg gcctctgagc tattccagaa gtagtgagga ggcttttttg gaggcctagg 24 0 

cttttgcaaa aagctt 256 

<210> 11 

<211> 3138 

<212> DNA 

<213> Homo sapiens 



<400> 6 

gcgctcgagg gatgacagcg atagaacccc gg 



32 



<400> 8 

ggggactttc cc 



12 



<220> 

<221> SITE 
<222> (3106) 
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<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (3109) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (3138) 

<223> n equals a,t,g, or c 



<400> 11 

cagcagttca gttacttgga acaattaaag attaccctta acagccatgt taatacatct 60 

aaatgctaaa atatactacg agtttttcat agtcttgaaa gtatacagtt aattactttt 120 

caaagttact gtgktctcat gtttactctt cttgtatctg tgatatgcaa aaagatgaag 180 

actcttggcc tccaggagtt tacattctca tggtgctgtt ggttcaagca gattgcttta 240 

gtttattaat gaacattgct tggctattaa ttatatccta tttggaagga tcccttggtg 300 

aacagtttta aaaagcagag ggctgtgcta aatttcaggg tattgatagc ttgagtttac 360 

attgtattag ccctgctcgt tatcattttt ttccccaggg agctatgcag gtaatgctca 420 

ttagcatgaa tcagaaaaga aaccattctg cctaagagca tcttaaccat ccccctaaac 480 

cacctatgct ctcctgttat agttgtcagt aaatcacgaa gaaaattaac agctccttaa 540 

gactctacat ccctcaattc tctttctttt cccagagttt gtacatcatt ctctactcag 600 

atggaccagg atttgcatat aagcctttta aaactgacta gtggtcctaa ttttaacatt 660 

tttgtgtatg actcctatcc cttttctgaa gcagcattgt gatagatgtg gagcttctac 720 

ctgcatttct aagcaattat taacccaact tttgagttga aacttgcatg gatccttgtt 780 

atgtcccgta attcctctga atcaaggaat ttattttgca tgcttattaa actcaaactg 840 

ggtctgattg aaagtgcaag caatagtgac aggaccttaa ctctggtttt agagtacgaa 900 

cattctaatg catgactcaa aatgtccagt gttgtggtta ctagttattt tatatatgca 960 

tttgttaata atgaagcaat agagactaag accaatagct tgaatatatt cagattattt 1020 

tcatgtttta ataaaggatt tttcttactt ccattgaaaa tgggaagtag aagataaaca 1080 

ggggcaacca caagacattc aaactgtcag gactagggcg tagcagtgcc caccccctaa 1140 

ccacttgcct ggttccatta gtccccaagc atgtttgaaa acaaaagaca caaactaagc 1200 

atgctgaata aaactagctg ctatggctgt aataatcaga aaggtgcaga gtttcagaaa 1260 

gagtaggaaa gtagggaatg ccagtatgga gtatgtaaaa taactagata tggatatggg 1320 

gtttgkttat gatatgcttt atgtagacaa agtttgaggt cttttaaaac tgggatttga 1380 

gttgaaaaga gtcaggatgc acatatttcc actatttcag gattttcaga tgactaggca 1440 

catgttgtgg atgatactgg taccaactac caatgaccaa ctataaagta cccctgcaat 1500 

aagggagact tcctttttgt agaatagtcc tgaaaatact gacagatctg tggttagttt 1560 

gttattttat tgcataaaaa acagtttaaa caaattttat agccaaagtt ttatccttga 1620 

tgggtttggc cagactgcaa tttcttgact aaagctttta atgccaggtt aaacaggaga 1680 

aactttttcc actagaagaa aatccttgct atctattttt tccaatagaa gaaaatcctt 1740 

gctatttatt ttatttgatg aataaacaaa ttkattgcag tagcttaaaa aaaatttttt 1800 

tttaaacagt ctcactctgt cgcccaggct ggagtgaagc aatgtgatct cagctcactg 1860 

caacctccac ctcccgagta gctgggatta cagacatgca ccaccaccct cagctaattt 1920 

ttgtattttt agtgragacg gggtttcgcc atgttggcca ggctggtctt taactcctgg 1980 

ccttacgtgg tccgcccccc cttggccttc caaagtgctg ggattacagg tgtgagccac 2040 

tgcacctggc ctgtagtagc ttaaaatttt ccttgagaaa attcctgact ttaaaaataa 2100 

cccttatata agtacaagtg attgtgacaa atgacgtaaa aatggcattc atgatgtctg 2160 

aaacaagcct aaatagaatt caagattaga ctaaatgatt ttcacaaagc acattcaagg 2220 

ttttacattc tatgattgaa aaaaattttt tgaaaacttt ■ t tat t teat t ctttcctgta 2280 

ggattttget acaaataact ttgggaatga ataaagtgga atggtaactt tccagtggtt 23 40 

cagaattgaa ttagacttct tgtgactgtg atgtttggtt tccattgaaa tatatgaagt 2400 

gagatgtcat atcctgaata tagtttgtct tccccaatta cttgatagca tgtctgtcag 2460 

ccagtaaaga ttaagaacag agtttctcta aattcctccg attattccac taaggcacat 2520 

taaaatactt aattttggga aaccagacat cacagatttc tccatgaagt cctaaatctt 2580 

ctttaaagtc agaataggta tcttagttac tgacagtatt caggtttttt tctcccttgg 2640 

tgatatgtca ttccatcagt gaaaaaatat tttctcccag ggataagaaa ggtattctgg 2700 

taatacatta tcatcaatcc ttaaacagta acagtcttgg cacttatcac aaaaccgacc 2760 

catttcttat aaccagaaag attatcttag actgtccttc acattatact ttacctactg 2820 

ccttgtaaga ataagagttg ctcactgtgt ttacttgctg tcctccatat tctccattgc 2880 

accattggtg tataaegtta agagtttcat tgaatattat tttaagtatt acaaaaggca 2940 

gettgettet taatctatgc atctttgggg tttttgaaga aatttaattc tttgatgtaa 3000 

aaaggaactg ttaaaaaagt tggaagctct gcacctgtgt atatatatat tttagcaata 3060 

aagcagcatg ggctgagaat gcactgaaaa aaaaaaaaaa aaaacncgng ggggggcccg 3120 

gtacccaatt cgccctan 3138 
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<210> 12 

<211> 1899 

<212> DNA 

<213> Homo sapiens 



<400> 12 

ccacgcgtcc ggaagccggc cactgcctct gctctgctcc tgctcctgct gggcctggcc 60 

tggacccagg ggagccacgg ctggggtgcg gacgcgtcat cactgcagaa acgtgcaggc 120 

agagccgatc agaactacaa ttacaaccag catgcgtatc ccactgccta tggtgggaag 180 

tactcagtca agacccctgc aaagggggga gtctcacctt cttcctcggt gagtatgggg 240 

gcctgatctt catctggctg gagagagaag gggcctgagg ccagagggta tggaagggac 300 

cctgtggtgg ccactcagac tttctctttt tctggcaggc ttcccgggtg caacctggcc 3 60 

tgctgcagtg ggtgaagttt tggtaggtga gtgtcagagt gagccgaccc aggccacatc 420 

ctggcagtgg aggcacagtc acccggggca gggccaggat cttggtatat cctcagatct 480 

cagtgggcag cgacatgaag tcaggtatgc tctgggtgcg tgctctaaag gtgataagga 540 

agaggggacc tcatggtggg gtgtggagaa agacccataa taaagtgatc tagggctggg 600 

tgcagtggct catgcctgta atctctgtgc tttgggaggc tggggtggga ggatcacttg 660 

agtctgggag tttgagacca gactgggcaa tatagcaaga ccccatctct aaaagaacaa 720 

aacaaaacaa accaaaacaa aacaaaccat tccagcctgg gaaacatggc aaaaccccgt 780 

ctactaaaaa tacaaaaaat tagccaggtg aggtggtgca tgattgtaat cccagctact 840 

ctggaggctg aggtgggaga atcacctgag cttgggaggt tgaggctgct gcgaactgcg 900 

attgcaccgc tgcactccag cctgggcaat cacagtgaga ccttgtctca aaacaaacaa 960 

acaaacaaat gaaaaacctt agccaggcat ggtgacacat gcctgtagtt ctagctactt 1020 

ggaaggcaga ggcaggaaga tcgcttgagc ccaggagttc aaaactgcag tgagctatga 1080 

tcacaccatt ggacttcaag tctgggcaac agagggagac cctgtctgga aagaaagaga 1140 

gaaagagaga gagagagaaa gagggaaaga aagcaagcaa gagagaaaga agaaagaaaa 1200 

tgacctagga ccctcggaaa gcaccttagg gtgggaccac ataggcacag ctctgagaag 1260 

atggtgttct agatggagca cagggaccgg gatagagatg ttacagggga actgtggaga 1320 

aaagagcctc ctggtggaag ggttcagagg tgggacgcag cgaggctgca tgggcgagag 13 80 

gtgatagctt ggctcggcag aaccacaaac tctgttttag gcggagcaaa agtgaggggc 1440 

accacaggcg aacaggtagg acagcaaaag aatggtgggt gcccagacgc tgggtgaaaa 1500 

gatgccccgt ttccgcaggc ttaggagtgg ccacgtgcta ccatttgatt ttctttcttc 1560 

taggcaattt cttgcaacca ccaccgaggc cccgaaaagc actggtcgtc agggagctcc 1620 

tccccttggc ccccagcctg tgccagccct ggcccggctg ccacacctct gtttcctagg 1680 

ctggggaccc agcttgtctc tccttgtttc ttcccactgc actgtggtgc ttcagtggcc 1740 

accagcctcg tcacatacac cagcatcttt ctgtacctcc tccctttggt gacctgaagt 1800 

cactgtgaca gttctccagg aaggaggagc ttcctacttt tgagtttctc tgtggaaata 1860 

aaacatgaat cttgtttccc taaaaaaaaa aaaaaaaaa 1899 



<210> 13 

<211> 2702 

<212> DNA 

<213> Homo sapiens 



<400> 13 

ccacgcgtcc gcggacgcgt gggtttttcg aaaatatgca gaaatttgtg gtaattatgt 60 

atttgtgtct tgtgacaatt atgttttata gacctacact agtgccaggt cactattgta 120 

agatgttaaa atctcaagaa aatttcacag agctaaagaa atgatgtcaa attagtcaca 180 

ttaagctata gtagaaggaa ttggacactt ctccagatat ttggcttcaa aggagtacct 240 

ttacttacat gtgctttatg gtaagtacat tgaattttac tttaaatgca ttttactaca 300 

aagcacaatt catttgtaat gcatatccat cttggattca atccaaggtg ctttagctat 3 60 

cagtagtacc aaaggatctt tttacaaggc ttcctgtggt attgactctg agaataacac 420 

atagtgaaga tctgtgggct tttaaaattg ttcacagcca atttaagaag acccctcatg 480 

aagtctcagt tttcagtaca gtacatcatt cctcctcact aggagcactt tgatgtaaac 540 

cagaatagct ttaaaaagac aaaaaggatc gtagatctga tttttaaatg gttggttgct 600 

ctgacagatc tgaacacttt gcttcatgac tatttcgtca taaaggtata tgtttaaaat 660 

ctgaatggca gtactagctc tatactttta atactgcttt gtattttata tgtaaagtag 720 

tattgctgac attttaaaaa aatacaaaat acaaaagaaa ccattagaaa ttaataactg 780 

tggctcttcc agttgaaata ggaattggag agaaaggatt agaatatttt aattagggga 840 

gtagattatt gtccaaaggc ttttatttag agaaacgggt aattaaaaca gcagctttag 900 

aatagcttct tactgaatat gcaaaagaat aattccttgt tatttcctaa ttgatccaag 960 

tctcataaat ttagcttttg tcataattcc ttaccgaaaa caactgaaat tgagagtcat 1020 

aaatactgtg ggttagaata aaaaccagtt gccaaagcaa cactctactt agaagcacat 1080 

gtacatacat ggacctcatt cagaagtcca tgttgtagca gttagaattt gagtatcagc 1140 

catttcattg tagtaacaaa aattgaattg cattttgtgc tcagttgttt attgtaattt 1200 
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tatttttgtt 
ttttctgttt 
gatttaaccc 
tctttacaat 
tggctcatac 
aggggttcaa 
aaaaattagc 
aggagaattg 
ctccagcctg 
tacccattat 
gtttgggtat 
cctatttgtg 
acacagtatg 
acctttccaa 
acttgtgttc 
aaataactgt 
ggtctaatag 
tgctccaaac 
ccctagccca 
tttctctggc 
cctctagagc 
agcgcttgat 
gttgctaatg 
ttaatatata 
aaaatctatt 
aa 



acattaatat 
taatgcatgt 
acatctgcga 
ctgaaaaaaa 
ctgtaatcct 
aaccagcctg 
cgggcatggt 
cttgaacccg 
agcaacagag 
ttattttagt 
gatcttaggt 
aatatataaa 
tctaaattct 
gagtaaaatc 
atagtagact 
gtgcaaaata 
ggaagcaatt 
aaatgcctaa 
ggaaagaact 
agccaagcct 
caggaacaca 
acgtggaatt 
acaattacag 
tttagtttta 
ataatttatt 



tagttaagat 
tatactttta 
gatcagcgtt 
agtagtaaaa 
agcactttgg 
gccaagatgg 
ggcacgtgcc 
ggaggcggag 
caagactcca 
tacttaattt 
tttatggaga 
ttaaagtaag 
agcactctac 
ccagtctgcc 
cagcacttct 
ttggtatcat 
actgatagaa 
acacagtatg 
ggcctgtgta 
gaccctaagg 
ttaatacaac 
tttctctata 
ttataccata 
ataaaaagat 
tgaaaaataa 



atggtcactt 
tgtaggattc 
atgctaagag 
aggtagttaa 
gaggccaagg 
tgaaacccca 
tgtaatccca 
attgcagtga 
tctcaaaaaa 
tgagttcata 
tgttttcaat 
acaatggagt 
tggctgctta 
actatcaaaa 
ttttcactgg 
taaggaccca 
atgtgagatt 
tatctcagtc 
agcaaaaccc 
gttccacttt 
agttcaacct 
tcaagtttaa 
gtctgtaatt 
aaaattatta 
aacattttat 



gaattttttg 
caaaccttcc 
gaaatcactg 
aaaaaaaaaa 
caggcagatc 
tctctgctaa 
gctacttggg 
gccaagatca 
acaaaactac 
aatggccacc 
agagattatt 
aagtaagagg 
gaatacacca 
ttgccacagt 
acctagtata 
gagctgccca 
aaaaataggg 
ctctgttccc 
aagtcatccc 
gctttaaaag 
cagcaccaag 
atttctggaa 
tgagaaaagg 
cagaaataat 
ccagtaaaaa 



tatttaagaa 
ctctaaatgg 
aggccatatc 
ggccgggtgg 
acttgaggtc 
aaatacaaaa 
agactgaggc 
cgccgttgca 
tttcattaat 
ctaatggaaa 
tttccctcac 
gtagatccaa 
aacctggaag 
cacttttact 
actgagaaat 
ttttctcttt 
tcctccctgc 
agagattcca 
cctccagaaa 
ctaggagtgg 
tcaggtacga 
atagactttg 
tgaaatgtat 
tgagagagag 
aaaaaaaaaa 



1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2702 



<210> 14 

<211> 2612 

<212> DNA 

<213> Homo sapiens 



<400> 14 

gggcgatggt ttctggtggg aaggcccagg ccgagggcga tggtttctgc cgggacggcc 60 

gaggccgagg gcggtggttt ctgccgggac ggcccagacg gaagggatgc ggcttgggag 120 

gtggggcctg aggatgtggc catggcgcgt gctcttcctg gctggtgcct ctcctagtca 180 

gcttcaggag atgggctgta gatgtacctc cactgcccag agctctgcag gggaaggcag 240 

taaaacctcc ctgcatcctg acccacgtgt ttgtagatcc tttcagctat tggcgccctg 300 

gaggatggga cgggaaggag aacgtggccg gtgggtggag gatagcactg gtgcctggcc 3 60 

ccatgatggc tgcaatgcgg ccacattctc agtgggtcat gtctgaatgc gagagcagct 420 

gtgttctgcg agtggtgaaa caattgcctg ttgcattcta tttataggca gaggtaacta 480 

aaaacctcag tgctgagagg ggcatcatat agatcctgca gttatgagct ggttcacttg 540 

gagttgtttt ggttgcaggt gacagaaagc acgactcaag gtagcatcaa ccaaacaggg 600 

gaggtgggag cactcaccag gcagagaagt ccctgccccc actgcttgca gcccaacagt 660 

gtggccccat atgggtctcc cctggactaa tggctgcggc cttggaagtg gtgtgctctg 720 

ggccaggcct ggatcacttg tccatcctga gttgggaatg ggggcagccc ccagagacag 780 

actcaggaaa gggggagtgc aaggatgtcc cccagatgcc ctgtgctgcc caggggacag 840 

ctcactggca gtgggacgaa accgctgtct gtccagggct ctcttcctag aaggtcttag 900 

gaactcccaa atgggtgctg gctggggttg cccggcccgg tgctctcaag gagagctgaa 960 

gctagttatt gggtgcagat gctggctctg acccctgccc cttcctcccg ggctcagctt 1020 

ccccatctgt catggagtaa taacaaccca gccttctggt ccactgagga atgtgtgtgc 1080 

ctgtgtgttt gacgctctca gaacaggcct gcagcgctgt gagccttgga agggggcctc 1140 

acagctgctg ccgccacctt ggaggcccag gatgggactg agaaggggaa gggagaggtc 1200 

agagccacag ctgttgggca gggacctgct gtaggaagag aaggccaggg aggcgctggt 1260 

ggtggcctca ggctatgcag gtgatgccca ttgtttccag ggccatccca gttggaggtt 1320 

cctgtttcta gaggaggttc ccttgtgacc ccctcatttc cacacccgag caatgctgag 1380 

ggctgtgggg ccccccaggg gcttgagtgt ggtttatggc acagcaggga ctgatcacag 1440 

tggcaccggg tgtcagtggc cagtggtcag tggccaggaa ccctcaggac cctcctcctt 1500 

9tgtgggtgg catttaccca cccacaggtc acgctcagga cccgcatctc attccgatcc 1560 

tccttgtgtg ggtggtactt acccacccac aggtcacgct caggacccca catctcattc 1620 

tgaaggccgg gcacaggcgg ttgttttctc tccaacttcg gtttccccat ccccactctt 1680 

agggcacaaa tgcaggtgta gcttccccat gcccactctt taggcacaaa tgcaggtgta 1740 

gcttccccat ccccactctt agggcacaaa tgcaggtgca gcttccccat ccccactctt 1800 

agggcacaaa tgcaggtgca gcttccccat ccccactctt taggcacaaa tgcaggtgca 1860 

gcttccccat ccccactctt taggcacaaa tgcaggtgca gcttccccat ccccactctt 1920 

aaggcacaaa tgcaggtgca gcttccccat ccccactctt aaggcacaaa tgcaggtgca 1980 
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gcttccccat 
tagggcacaa 
cagcttcccc 
tttaggcaca 
ttcagcgaac 
ggttaaagat 
tcccagcact 
tggctgacac 
ggcgggcgcc 
tgaggcggag 
caagactctg 

<210> 15 
<211> 1195 
<212> DNA 
<213> Homo 

<400> 15 

ggcacgagcg 

gggaaggaac 

cctgttcatc 

gatcccatcc 

gacctggtcc 

tgcacacacc 

gcccaggcat 

aggactctcc 

cccctcacca 

gctccccacc 

atgcttcagc 

tggtacctct 

cttcttagac 

ctctccccta 

ttttaacaat 

gctgtaccgg 

ctggcttgga 

gcctgccgag 

aaagattgat 

tcacaccata 

<210> 16 
<211> 1501 
<212> DNA 
<213> Homo 

<400> 16 

ggcacgagct 

ctttccagct 

agtccttcaa 

ttctcatcac 

gccctacatt 

tggtccctct 

gtccctcttc 

tttccatgac 

tctgttcttg 

ggttcccact 

tgttcacaga 

tggagccaag 

gcccgggctg 

gttcaggtga 

acgcccagct 

acggtctcaa 

ttatgggcct 

tggaagaaat 

gggcagctga 

gcagtagttt 

caagacctag 



ccccactctt 
atgcaggtgc 
atccccactc 
aatgcaggtg 
cacagaatgt 
gtcttcagaa 
tttggaggct 
ggtgaaactc 
tgtagtccca 
cttgcagtga 
tctcaaaaaa 



sapiens 



catgggcagg 
ggccttgtgt 
tgtcgcgttt 
acggccctca 
ccgccatgca 
cctggggtgg 
gaagctgaac 
cttggcccag 
gtttcaggtt 
caccttcagc 
cacaggcaag 
gggcttctct 
tgtggtctga 
accaaagttt 
ctccctcggg 
caggtggact 
gcacccacca 
agagaggcac 
gatttcagac 
gctcttggtt 



sapiens 



tccagcttag 
gatctcacag 
aaatgtaaat 
actgaggaaa 
tcagcctctg 
tcctggcacg 
atattctgag 
cttgttttat 
cctactagaa 
atagcccaga 
aagcatgaat 
acattgcttt 
gagtacagtg 
ttcttatgcc 
aatttttgtg 
agtcctgacc 
gagccaccac 
tagaagaaat 
tgctggataa 
gagggttgaa 
aaaaaagaga 



taggcacaaa 
agcttcccca 
ttagggcaca 
ctgtgagcgc 
tcacatggtt 
tttgtatttt 
gaggcgggcg 
cgtctgtacc 
gctactcggg 
gccgagatgg 
aaaaaaaaaa 



tgcagtggca 
ttccccactc 
aatgcaggtg 
tttagaatcc 
ttatgcattt 
tgggctgggc 
gatcgcgagg 
aaaaatacaa 
aggctgaggc 
tgctgctgca 
aa 



gcttccccat 
ttaggcacaa 
cagcttcccc 
tctgctgcag 
gttatttcag 
acggtggctc 
tcgggggatc 
aaaaattggc 
aggagaatgg 
ctccagcctg 



gaaagtgttt 
gctggcctcg 
atttctaaaa 
cctccctcat 
ctttgggctt 
tgccagtgcc 
atcgagtggg 
tgggaaggtg 
gcccactctc 
ctcccaggcc 
tctgtttccc 
ccctggcccc 
ggcctcctgc 
attgattctg 
actttttatg 
ggaggccaca 
gcccccggaa 
caggaggcaa 
accggcctcc 
tgatgtgttt 



tattgttatg 
ttgtaacaat 
agtcctctca 
ccttctctgt 
gcccctgccc 
tgctcctcct 
ccccaggaga 
cacctgccca 
aacagcagct 
tccccttgcc 
ttccatgggg 
tgccccaagg 
ttatagaaca 
agtctctagg 
cactgagatt 
gagaagaggc 
gacaagtctc 
tctccacact 
cggccacatc 
gtctcactgg 



gactaataat 
ttttctcatg 
cctgccctct 
aacctctgac 
tgtgagtagc 
cctggcctcc 
gaggctgagt 
cttgggagca 
aagtcagagc 
cgcctgggcc 
ttttctccac 
agcccagatc 
ggcagattcc 
gctgtggcct 
tgaggccagg 
agagtgaaat 
acccagagct 
ctcagacacc 
ctcactgcct 
ttacacgtgt 



accaagccaa 
ctttcagtct 
cagagtatgt 
aagtccaaac 
atccccagcc 
ctcctcctta 
accactttct 
ttttcattat 
tagcataagg 
gacatactac 
ttaaaaatta 
tttttttttt 
atgcagtcgc 
tagaccaccc 
tttttggtgg 
ccaattgacc 
acccggccag 
gcagtatgtt 
aggaaaagat 
ggaacagtga 
atgatagtct 



catcttctct 
tgccccaccc 
ctgaagcttg 
tcctttccct 
tgataactca 
gcctttcaca 
gaagttacct 
agtactatgg 
cttcatgaga 
attggacgta 
aggatagatt 
ttttttggga 
cactcactgc 
gagtagctgg 
tgatggggtt 
tgcctgcctc 
cactgctttc 
gaaccaaaac 
attatgcatc 
ggatttaact 
gccaccagat 



catctggacc 
gccaacacta 
cttgaaaact 
ggccaggaag 
catgccagag 
tggctggcct 
catttctcac 
ctattgaaat 
acaaggactg 
tatattaagt 
atgagaaaag 
cagagtatta 
acgcagcctc 
gattatagac 
tcgccatgtt 
ggcctcccaa 
taatagaaaa 
atagcaaagg 
aaccacctca 
agaaatataa 
tggtttccct 



cccccactct 
atgccaggtg 
atccccactc 
gtgactttgc 
ggaaaatcaa 
acacctgtag 
gagaccatcc 
cggatgtggt 
cgtgcacccg 
ggctacagag 



ttagaggcta 
tgtcttccag 
gctgtcctca 
aattctggat 
ctgacaaccc 
ctgccaccca 
tggtatggcc 
ggcctcagca 
tccgagggct 
ctggagacac 
accacagcag 
cagtgtggtg 
cagacattgc 
atatttgcat 
gttgttctag 
tgtgccgggc 
ctccggttaa 
agccgtaccc 
cactcacgcg 
gtccc 



actgcattag 
cagccaaagc 
ttccagtggc 
gtcctccatg 
ttattcttgt 
ctctcacata 
ttcacttgta 
tatatacctg 
tgtctgtctt 
actaaataaa 
aaaaaagttc 
tctctctgtt 
cgcctcctgg 
ccacgctgcc 
ggctaggctg 
agtgctggga 
agaaacaact 
attattagaa 
tagtgctgga 
tcttagtact 
taactcttta 



2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2612 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1195 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
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atttgtatct tcaaattctc tctcacctag cctggccaac atgatgaaac cccatctctg 1320 

ctaaaaatac aaaaattagc cgggcatggt ggcgcatgcc tgtaatccca gctacgtggg 1380 

aggctgaggt aggagaatcg cttgaacctg ggaggaggtg gttgtagtga gccaagatca 1440 

caccactgca ctccagcctg ggtgacagag cgagactccg tctaaaaaaa aaaaaaaaaa 1500 

a 1501 



<210> 17 

<211> 1879 

<212> DNA 

<213> Homo sapiens 



<400> 17 

ggcacgaggt gggttttgcc ctagatcttc cccctcgtag gcgagatgaa gacatgttat 60 

atagtcctga acttgcccag cgaggtcatg atgatgatgt ttctagcacc agtgaagatg 120 

atggctatcc tgaggacatg gatcaagata agcatgatga cagtactgat gacagtgaca 180 

ccgacaaatc agatggagaa agtgacgggg atgaatttgt gcaccgtgat aatggtgaga 240 

gagacaacaa tgaagaaaag aagtcaggtc tgagtgtacg gtttgcagat atgcctggaa 300 

aatcaaggaa gaaaaagaag aacatgaagg aactgactcc tcttcaagcc atgatgcttc 3 60 

gtatggcagg tcaagaaatc cctgaggagg gacgggaagt agaggaattt tcagaggacg 420 

atgatgaaga tgattctgat gactctgaag cagaaaagca atcacaaaag cagcataaag 480 

aggaatccca ttctgatggc acatccactg cttcttcaca gcagcaggct ccgcgcagtc 540 

tgttcctcct tctcagatac aagcacctcc catgccagga ccaccacctc ttggaccacc 600 

acctgctcca ccattacggc ctcctgggcc acctacaggc cttcctcctg gtccacctcc 660 

aggagctcct ccattcctga gaccacctgg aatgccagga ctccgagggc ccttaccccg 720 

acttttacct ccaggaccac caccaggccg accccctggc cctcccccag gtccacctcc 780 

aggtctgcct cctggtcccc ctcctcgtgg acccccacca aggctacctc cccctgcacc 840 

tccaggtatt cctccacctc gtcctggcat gatgcgccca cctttggtgc ctccccttgg 900 

acctgccccc cctgggctgt tcccaccagc tcccttgcca aaccctgggg ttttaagtgc 960 

cccacccaac ttgattcagc gacccaaggc ggatgataca agtgcagcca ccattgagaa 1020 

gaaagccaca gcaaccatca gtgccaagcc acagatcact aatcccaagg cagagattac 1080 

tcgatttgtg cccactgcac tgagagtacg tcgggagaat aaaggggcta ctgctgctcc 1140 

ccaaagaaag tcagaggatg attctgctgt gcctcttgcc aaagcagcac ccaaatctgg 1200 

tccttctgtt cctgtctcag tacaaactaa ggatgatgtc tatgaggctt tcatgaaaga 1260 

gatggaaggg ctactgtgac agcttttgat gccagaaaag gcttctgttc acaacagtgg 1320 

cccatggaga aagaggctct tattaaactt agatgaaaga gctgcttcca ttgtcagggt 1380 

attttctaat ttcagttcaa ggaatatcct aaaatttagc cttgttcaga atttactgca 1440 

cataaaaaag ggtatttcat ccagaataga tcagttattg aagcagtgct gctaacatcc 1500 

attccctttc ataccaccat tttcaccctg tttcttcccc tcctccagtt ctttggaaat 1560 

ttgtgatcgg gggatcttag ttgcttattt gttttgactc ttgtgtgctg tgggcactgg 1620 

agtagagatt tctggagaaa aaaaaacagt ttatttcatc ttgccttttg tgtttgagtt 1680 

atttttaata ttttcctgta aatattttgt aatattttac ttgtaatgaa atggatcaca 1740 

atgtcatttc ctaatacaag gcaggatatg tgggaagaat atgtacaatt atttgattaa 1800 

aattatttcc cactgaccta aactttcagt gatttgtggg aaaaataaat aaatgttcta 1860 

caccaagaaa aaaaaaaaa 1879 



<210> 18 

<211> 2369 

<212> DNA 

<213> Homo sapiens 



<400> 18 

ggcacgagct tggaataggg catggcacat ggtgacctcc cagggcctta agcagtgaca 60 

gtggggagtg atatactcct atcctttctc gcccttctca atgaagccag tttctctgat 120 

tagcttgtca atattgagcc tttggggtat cttggttgca tttttagtta cagagtgcgc 180 

ttgcagaacc ctctcttctc cttggccgct ggcagctgtt ctctgctctc cctgcctctg 240 

tcgtgcttgg cctcctcagc aagcctgttg gctgtgggcg tccccagtac tccgtctgca 3 00 

tgcacactcc ttggggagtc tcagccacct gggttctggc cccacctcca agctggtgaa 3 60 

cctgggtctc cacccagtgg ccaggtgcct tctgccggac gcctttgcct gcctgtccca 420 

cactggctcc tcctccaagg ctccttgact gttggtggca gcaccatctg acctagagct 480 

ggagtctttt tccttgggga gggggcgtcc cttgccctta gtgatgttga tttctgccag 540 

tgggctgctg ccgtcattcc tgtcaccaca ggttctgcat gggctttggc tgacatcctc 600 

ccctccagcc tggccaattt caccaggccc ctccatgctt cttggaaatt ctcctttgct 660 

gcttgtttta gctttaagga aagccccgat gtctcaacct gaccatcagg gttcctggtg 720 

actgtggtct ctccttgtcc acccacttcc aatcataaaa ctggcttccc cagctctggt 780 

gcaggccctt caaattcatg ggcagaggtt gtaggcagac atgcattgcc tttccctgca 840 

gtaagatttt gaaccccatc tgctttgagg ctttggggtt actgggcaaa tatacccatc 900 
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cctgcctgtc 
ggaaaaagga 
ggcttccgca 
ttcagctcca 
tcaccaggta 
gtactcttat 
gttgccctct 
tcctgtgcct 
gggctctaag 
ctcaacggtt 
tttagaggga 
acagtggcct 
ctgaaagccg 
cgtctggagg 
gtgtacattg 
tgggatgtac 
tcccttacct 
tgggaccgca 
agcttgggtg 
tgggacctaa 
cagcctgccc 
gagctcagcc 
cttgcccagg 
gggaaagagc 
taaaaaacca 



agactgtacc 
attgatgtga 
acacccaaca 
ggctacatgg 
ccaccttaca 
ccccatttta 
ggctccagca 
tcttgaactg 
ggagaggccc 
cccttgattt 
ccccagggcg 
gtcacctgac 
ctgctgggcg 
actcgtgctg 
accagaccat 
tgactggcag 
gtaccacctc 
gcacaggcat 
tcatctcaga 
actacgggga 
gccagatcct 
tggtgtatgt 
caggaggctg 
cgagtatctt 
taaaaaaaaa 



taggaatttt 
gctgtgcttg 
tagcccaccc 
agccctctgc 
cgttagctca 
cggatgaaga 
tctgttctgg 
gcccttaact 
ctggcagctg 
cttctccttg 
gggcagttcc 
ccacacagtg 
cttggtgact 
cctcttcacc 
ggtgctggcc 
ccgggtcagc 
ctgtgtcatc 
caagttctac 
caacctgctg 
cctgttacag 
ggtgctggac 
gccctctgtg 
gggtgctgtg 
ccagccgctg 
aaaaaaaaa 



ggagagcaaa 
ggttgaagct 
tgcatcctgt 
ttgtttttaa 
cttgattctc 
aactgaggca 
caccatgtgc 
ctcatgtcca 
ttcttctctt 
gagacccaca 
cctgcctctc 
ccctgtgcac 
gggagccaag 
cttcagggcc 
agtggaggac 
catgtgtttg 
agcagtggcc 
tccattcagc 
gtgactggcg 
acagtctacc 
aacgctgcca 
ctggagaagc 
tgggggccaa 
cctcctgact 



gaaaatcctt 
gcttttatgt 
ttcccctcag 
tttacaaact 
atgaccaccc 
caaggtggtt 
tttcctcttg 
catgctcagc 
ccaggattgt 
ctgccctcag 
cagtgtacag 
accaaaaacc 
accacacact 
actcaggggc 
aagatggggc 
ctcaccgtgg 
tggatgacct 
aggacctggg 
gccagggctg 
tggggaagaa 
ttgtctgcaa 
tggactgagc 
tgcactgaac 
gtaataatat 



gtttctttat 
ggagaatgca 
cagccctccc 
tacgtgatat 
tgtgaggtgg 
aatatttgga 
gccatgtccc 
cccagggctg 
ggctgcacgg 
ccccctgcag 
cagcagcgac 
catcacagcc 
gagagtgttc 
catcacgacc 
catctgcctg 
ggatgtcacc 
catcagcatc 
ctgtggtgca 
tgtctccttt 
cagtgaggcc 
ctttggcagt 
gcagggcctc 
ctggacttgg 
taaacttttt 



960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2369 



<210> 19 

<211> 1082 

<212> DNA 

<213> Homo sapiens 



<400> 19 

ggcacgagca tgggcgcgcg cggggcgctg ctgctggcgc tgctgctggc tcgggctgga 60 

ctcaggaagc cggagtcgca ggaggcggcg ccgttatcag gaccatgcgg ccgacgggtc 120 

atcacgtcgc gcatcgtggg tggagaggac gccgaactcg ggcgttggcc gtggcagggg 180 

agcctgcgcc tgtgggattc ccacgtatgc ggagtgagcc tgctcagcca ccgctgggca 240 

ctcacggcgg cgcactgctt tgaaacctat agtgacctta gtgatccctc cgggtggatg 300 

gtccagtttg gccagctgac ttccatgcca tccttctgga gcctgcaggc ctactacacc 3 60 

cgttacttcg tatcgaatat ctatctgagc cctcgctacc tggggaattc accctatgac 420 

attgccttgg tgaagctgtc tgcacctgtc acctacacta aacacatcca gcccatctgt 480 

ctccaggcct ccacatttga gtttgagaac cggacagact gctgggtgac tggctggggg 540 

tacatcaaag aggatgaggc actgccatct ccccacaccc tccaggaagt tcaggtcgcc 600 

atcataaaca actctatgtg caaccacctc ttcctcaagt acagtttccg caaggacatc 660 

tttggagaca tggtttgtgc tggcaatgcc caaggcggga aggatgcctg cttcggtgac 720 

tcaggtggac ccttggcctg taacaagaat ggactgtggt atcagattgg agtcgtgagc 7 80 

tggggagtgg gctgtggtcg gcccaatcgg cccggtgtct acaccaatat cagccaccac 840 

tttgagtgga tccagaagct gatggcccag agtggcatgt cccagccaga cccctcctgg 900 

ccgctactct ttttccctct tctctgggct ctcccactcc tggggccggt ctgagcctac 960 

ctgagcccat gcagcctggg gccactgcca agtcaggccc tggttctctt ctgtcttgtt 1020 

tggtaataaa cacattccag ttgatgcctt gcagggcatt cttcaaaaaa aaaaaaaaaa 1080 

aa 1082 



<210> 20 

<211> 513 

<212> DNA 

<213> Homo sapiens 



<400> 20 

ccacgcgtcc gcccccctgt cttcccccac atctttgcca gaggtgtgac atggtcaggg 60 

ggcccatctg ctactctttc ccaccagctc ccctgttcca gttctggttg ctgttagttt 120 

ccctgaggta tttgcaacca ccatggctgg gtaaccaccg atcagcacag ctgtcccctt 180 

ggtctcctgt atcccagtca ctagtcctcc ctggtccacc ccaccctcat cctcaggagc 240 

cacagccatt tcttagaggg tttcaaaagg acagcctttg gcgccttttc cttctaacct 300 

ttgagtccag ccctttccag ttttcattca ctcgaagtaa ctgcactcaa gctgtgctca 360 

aaatcggcaa cgcatttatt tacaccaagc ccttcccata aaacacaact gctgaagaaa 420 

atagcagacg tttcccctct ctctaactct gggtatccca cagatgcaaa agggagaata 480 
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aacctgaata ttattaccaa aaaaaaaaaa aaa 513 

<210> 21 
<211> 783 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (743) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (752) 

<223> n equals a,t,g, or c 



<400> 21 

aaaacttgga gctccaccgc ggtggccggc tgctctagaa ctagtggatc ccccgggctg 60 

caggaattcg gcacgaggag gcaccgcaaa gatgcaagaa gtcacccgga gtacaaggac 120 

aggacgccag gctttcaggg ggacgttgag gcagtcaaag gaaaaaaatg gcaaggcaga 180 

agaggaggct gtggtactcc accggaggcc agtgccttcc atgcatcccc tgccccgggc 240 

ctgggggttg gtcgttgggt ccctggcttt cacccagggt gcgtgtctct ctcatggggg 300 

gcagcccaaa gtgggaagaa gtcccctggg ggattgggat aagatgccaa gctttcagag 360 

aaacgttgag gcatctcgga aaaaaaaagc agtgaggcca gaggagtctg gggtcctcca 420 

ccagaggcca gtgccttctg ggcagcccct gcgttgggcc ttgggtggtt gtggagtccc 480 

tggctttcac caagggtgcg tgtgtctccc acggggggca tccaaaaggg gcaagaagtc 540 

cactggggga tggggacaag atgtcaggct ttcaggggga cattgtggca gcccaaggaa 600 

aaaagtgacg aggctgaara ggaarctcgg atcttccgyt graggccagt gccttccggg 660 

cagcctttgc gccaaktcra ggggggcccg yacccaattc gccctaaagg gagcggatta 720 

caatttaatt ggccgccgtt ttnaaaacgt cnggacttgg aaaaacccct ggggttaccc 780 

aaa 783 



<210> 22 
<211> 846 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (22) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (823) 

<223> n equals a,t,g, or c 



<400> 22 

gatcactata aaaaaagcag gnacgcctgc aggtaccggt ccggaattcc cgggtcgacc 60 

cacgcgtccg acggctgcga gaagacgaca gaagggtacg gctgcgagaa gacgacagaa 120 

gggggagacc ggaagtgagt gatcgaaagc atggcgtcgg tggtgttggc gctgaggacc 180 

cggacagccg ttacatcctt gctaagcccc actccggcta cagctcttgc tgtcagatac 240 

gcatccaaga agtcgggtgg tagctccaaa aacctcggtg gaaagtcatc aggcagacgc 300 

caaggcatta agaaaatgga aggtcactat gttcatgctg ggaacatcat tgcaacacag 360 

cgccatttcc gctggcaccc aggtgcccat gtgggtgttg ggaagaataa atgtctgtat 420 

gccctggaag aggggatagt ccgctacact aaggaggtct acgtgcctca tcccagaaac 480 

acggaggctg tggatctgat caccaggctg cccaagggtg ctgtgctcta caagactttt 540 

gtccacgtgg ttcctgccaa gcctgagggc accttcaaac tggtagctat gctttgatgt 600 

cctgttgagg ccatcggaca gagactggag cccaggtgac aggagatggt gataccagaa 660 

gtcaagggtt ggggtggcga cacggcctcc cgaggaagag gtctgcttga tggtgactct 720 

gcaggagact ctgaagtgac tgctgggaaa ccctttggga gacctgacct ggggccaaaa 780 

ataaagtgag ccagcgtcat gaacgcatgc tatttaggga canaaaaaaa aaaaaaaaaa 840 

actcga 846 



<210> 23 
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<211> 799 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (19) 

<223> n equals a,t,g ( or c 
<220> 

<221> SITE 
<222> (22) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (45) 

<223> n equals a,t,g, or c 



<400> 23 

ggggggggaa aggaaaggna anaactcccc ttactattgg gaacnaaagc tggagctcca 60 

ccgcggtggc ggccgctcta gaactagtgg atcccccggg ctgcaggaat tcggcacgag 120 

ggaatttcac acaaacccca ctgtcggcca ggctggaccc acagtaccat gtggcttgca 180 

tgctagtggg ggcccctcca gatgaggtgg gttctttctt ttctttggtg cctggcccat 240 

ttcagcctgt ggtgctccct gcttgatccc tgtcgccatc tgagtgtggg atctcagcca 300 

tcggtttcct tagttttctt gtcagttgct cagactttcc tctttggggc gttagaacac 360 

ctcagcccta gattttcttg ccaggactgt gtagtccagt tgggtggagc aaagcactta 420 

tgcctcaaat gctcagggcc tggttaccat ctcactggct gataacctct atctgaaggc 480 

cactgtttcc ctgaccttcc ctccctcgcc cacacaccca cttccttcca ctgtgaaagc 540 

ggagtaaggc tttaattgca caggttcatc atttcttgtt tggaagtctt cagattttta 600 

gttttatacc ttagctttct gcagaattct ccgttgaatc aatgccctgg gaaccccatg 660 

gacagaagca ccttttaatg aagtccttcc aaaactcgtt cctcagtgca ttgctctgtt 720 

ggaaacagtg ctgtggggtg ttggggtgta tagtatatwt taacatattt taacttaaaa 780 

aaaaaaaaaa aaaactcga 799 



<210> 24 

<211> 536 

<212> DNA 

<213> Homo sapiens 



<400> 24 

ggcacgagct 

ggcgttggcg 

cttcggctcg 

tggggccttc 

agaacaactg 

gattgagcgt 

tgatgattaa 

agacatggtt 

gtcatcagtg 



tgctgcggca 
gcgcggacgt 
gatcagtccg 
ggaaagagag 
gcagctttga 
ctgcagaaag 
gtgcacaccg 
ctggtttaac 
aactgtgaaa 



gagacgccag 
ggcttggcgt 
agaatgtcga 
agcaggctga 
aaaaacacca 
aaattgagcg 
tgtgccatag 
taatatttgt 
aaaaaaaaaa 



aggtgcagct 
gtggggcgtg 
ccggggcgcg 
agaggaacga 
tgaagaagaa 
ccataagcag 
aatggcacat 
ctgtgtgcta 
aaaaaaaaaa 



ccagcagcaa 
aggaccatgc 
ggctccatcc 
tatttccgag 
atcgttcatc 
aagatcaaaa 
gtcattgccc 
ctaacagatt 
aaaaaaaaaa 



tggcagtgac 
aagcccgagg 
gggaagccgg 
cacagagtag 
ataagaagga 
tgctaaaaca 
acttctgtgt 
ataataaatt 
aaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
536 



<210> 25 

<211> 1385 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (1347) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1353) 

<223> n equals a,t,g, or c 
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<400> 25 

acaaaagctg gagctccacc gcggtggcgg ccgctctaga 
gcaggaattc ggcacgagtg tggctgagaa tggctcacag 
ggttgcctcg gatgtggaca ccagtgccca gctggagata 
caccaaggcc ggggtcgatg tgggcagcct atgctggggc 
cggctctgtg tacatcaacc agagcaaagc catcgactac 
gctggttgtg cgggcctgtg acctagccac ggaccccggc 
tggaagcctc ctcattacca ttgaggacgt gaatgacaat 
gaataagact tttgtgatca tccctgaact cgtgctgccc 
ccgggccaga gacgatgatt cagggaacaa tggcgtcatc 
agacttcatc tctaaggacg gggccaccat ccctttccag 
cgtggaccag agttaccgct cgcggctgca gttctccaca 
caacaggcag gcgcaagtgg acagctggag gggccatcct 
accacggacc tgtgacaggg gcccccactc ttctggaccc 
ccctaactgc acctgtctcc ctggagatga aaatatatga 
ttggccaatc acggcagaca ggggttgggg aaatatttta 
agtttgtagc caaaaactgc ggctggaggg gtggggacgg 
gacttgggct cacagcacag gggggacaag gggctggaga 
ctgtggttat agaatgagct ctctgtcctg tccccaatac 
ggatgccagg gcccaagagc ttctgtgagc ccagctgtga 
cctctggcct ttctgtgact ctctctcagc tgagccccca 
tttggcctct ctgggaatct caaacctgtg actcagtggg 
caggcgggtg ggagatagga actggggaag gaccaccaac 
kccacggggc caagcctgcg tggagangct tanactcgtt 
gacct 

<210> 26 
<211> 2444 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (1655) 

<223> n equals a,t,g, or c 



<400> 26 

ggcggaggcg gaggcggccc cgggctcggg cggctgggat ggagcagaag agcgcggaca 60 

ccggagggca cgcagctgac ggagctgcgc tgcgttcgcc tcgtttgcct cgcgccctcc 120 

actggagctg ttcgcgcctc ccggctccca ccgcagccca cccggcagag gagtcgctac 180 

cagcgcccag tgcgctctgt cagtccgcaa actccttgcc gcccgccccg ggctgggcac 240 

caaataccag gctaccatgg tctacaagac tctcttcgct ctttgcatct taactgcagg 300 

atggagggta cagagtctgc ctacatcagc tcctttgtct gtttctcttc cgacaaacat 3 60 

tgtaccaccg accaccatct ggactagctc tccacaaaac actgatgcag acactgcctc 420 

cccatccaac ggcactcaca acaactcggt gctcccagtt acagcatcag ccccaacatc 480 

tctgcttcct aagaacattt ccatagagtc cagagaagag gagatcacca gcccaggttc 540 

gaattgggaa ggcacaaaca cagacccctc accttctggg ttctcgtcaa caagcggtgg 600 

agtccactta acaaccacgt tggaggaaca cagctygggc actcctgaag caggcgtggc 660 

agctacactg tcgcagtccg ctgctgagcc tcccacactc atctcccctc aagctccagc 720 

ctcatcaccc tcatccctat caacctcacc acctgaggtc ttttctgcct ccgttactac 780 

caaccatagc tccactgtga ccagcaccca acccactgga gctccaactg caccagagtc 840 

cccgacagag gagtccagct ctgaccacac acccacttca catgccacag ctgagccagt 900 

accccaggag aaaacacccc caacaactgt gtcaggcaaa gtgatgtgtg agctcataga 960 

catggagacc accaccacct ttcccagggt gatcatgcag gaagtagaac atgcattaag 1020 

ttcaggcagc atcgccgcca ttaccgtgac agtcattgcc gtggtgctgc tggtgtttgg 1080 

agttgcagcc tacctaaaaa tcaggcattc ctcctatgga agacttttgg acgaccatga 1140 

ctacgggtcc tggggaaact acaacaaccc tctgtacgat gactcctaac aatggaatat 12 00 

ggcctgggat gaggattaac tgttctttat ttataagtgc ttatccagta gaattaataa 12 60 

gtacctgatg cgcattgaac gacaatctta agccctgttt tgttggtatg gttgtttttg 1320 

ttttcctccc tctcctctgg ctgctacaac ttcccctttc tggtacaaga agaaccattc 13 80 

tttaaaggtg agtggaggct gatttgcagc tgaagtgggc cagccttgca ccagccaggc 1440 

cagaccacca tggtgaaggc ttctttcccc actgcaggac ccactttgag aaggaccgag 1500 

gargargatt tgggttgttt tgttaggggt tactttcagg ggaacatttc atttgtgtta 1560 

tttcttaaac ttctatttag gaaattacat taagtattaa tgaggggaaa ggaaatgagc 1620 

tctacgagga tttcaccctg catgggagag agcanggttt tctcagattc ctttttaatc 1680 

tctatttatc tggttgtttc tgacaggatg ctgcctgctt ggctctacaa gctggaaagc 1740 



actagtggat cccccgggct 60 

cacggccagg tggctgtggt 120 

cagcttgtga acattctctg 180 

tggttctcag tggcggccaa 240 

gaggcctgtg acctggtcac 300 

ttccaggcct acagcaacaa 3 60 

gcaccctatt ttctgcctga 420 

aaccgggagg tggcttctgt 480 

ctgttctcca tcctccgagt 540 

ggtgtcttct cgatcttcac 600 

ccgaargagg aggtgggcgc 660 

acaccaacgc tggcctggac 720 

cttgaagagg ccctaccaca 780 

cgctgccctg cctcctgctt 840 

ttaccaatgt atactgtgac 900 

gacactgagt ggtcacaagg 960 

gggtggcctt taaaagacaa 1020 

ccaagaacac cggtcaccca 1080 

cctccagacc ttcctgagac 1140 

gggtacttcc tgtagctgtc 1200 

agaggggatg gggctggaac 1260 

agcatgcaag agacgccccg 1320 

ctacctcacg tgctgcccga 13 80 

1385 



WO 01/23547 



PCT/US00/26337 



12 



agcttcttag ctgcctaatt 

caggtcacgg ggcagaatct 

tcccctccag gccacctgtc 

tcccagccca caagtgatca 

tgagttatag agagaaaggg 

gggggagaag gaggctaacc 

tgataatggc cagagatatc 

acacagcaac tggtccactg 

acaaaacaaa acaaaaaaga 

taggaaacag actatgatta 

tgctttaata aatgagcaac 

aaagaaaaaa aaaaaaaaaa 

<210> 27 
<211> 2062 
<212> DNA 

<213> Homo sapiens 



<400> 27 

ccacgcgtcc gatcaattag atgccccgaa atctacagtc gctgaataac caataaacag 60 

taacctccat caaatgctat accaatggac cagtgttagt agctgctccc tgtattatgt 120 

gaacagtctt attctatgta cacagatgta attaaaattg taatcctaac aaacaaaaga 180 

aatgtagttc agcttttcaa tgtttcatgt ttgctgtgct tttctgaatt ttatgttgca 240 

ttcaaagact gttgtcttgt tcttgtggtg tttggattct tgtggtgtgt gcttttagac 300 

acagggtaga attagagaca atattggatg tacaattcct caggagacta cagtagtata 3 60 

ttctattcct taccagtaat aaggttcttc ctaataataa ttaagagatt gaaactccaa 420 

acaagtattc attatgaaca gatacacatc aaaatcataa taatattttc aaaacaagga 480 

ataatttctc taatggttta ttatagaata ccaatgtata gcttagaaat aaaactttga 540 

atatttcaag aatatagata agtctaattt ttaaatgctg tatatatggc tttcactcaa 600 

tcatctctca gatgttgtta ttaactcgct ctgtgttgtt gcaaaacttt ttggtgcaga 660 

ttcgtttcca aaactattgc tactttgtgt gctttaaaca aaataccttg ggttgatgaa 720 

acatcaaccc agtgctagga atactgtgta tctatcatta gctatatggg actatattgt 7 80 

agattgtggt ttctcagtag agaagtgact gtagtgtgat tctagataaa tcatcattag 840 

caattcattc agatggtcaa taacttgaaa tttatagctg tgataggagt tcagaaattg 900 

gcacatccct ttaaaaataa caacagaaaa tacaactcct gggaaaaaag gtgctgattc 960 

tataagatta tttatatatg taagtgttta aaaagattat tttccagaaa gtttgtgcag 1020 

ggtttaagtt gctactattc aactacacta tatataaata aaatatatac aatatataca 1080 

ttgstttcac tgtatcacat taaagtactt gggcttcaga agtaagagcc aaccaactga 1140 

aaacctgaga tggagatatg ttcaaagaat gagatacaat tttttagttt tcagtttaag 12 00 

taactctcag cattacaaaa gagtaagtat ctcacaaata ggaaataaaa ctaaaacgta 12 60 

gatttaaaaa gaactgcacg ggctttaggg taaatgctca tcttaaacct cactagaggg 1320 

aagtcttctc aagtttcaag caagaccatt tacttaatgt gaagttttgg aaagttataa 13 80 

aggtgtatgt tttagccata tgattttaat tttaattttg cttcttttag gttcgttctt 1440 

atttaaagca atatgattgt gtgactcctt gtagttacac ttgtgtttca atcagatcag 1500 

attgttgtat ttattccact attttgcatt taaatgataa cataaaagat ataaaaaatt 1560 

taaaactgct atttttctta tagaagagaa aatgggtgtt ggtgattgta ttttaattat 1620 

ttaagcgtct ctgtttacct gcctaggaaa acattttatg gcagtcttat gtgcaaagat 1680 

cgtaaaagga caaaaaattt aaactgctta taataatcca ggagttgcat tatagccagt 1740 

agtaaaaata ataataataa taataaaacc atgtctatag ctgtagatgg gcttcacatc 1800 

tgtaaagcaa tcaattgtat atttttgtga tgtgtaccat actgtgtgct ccagcaaatg 1860 

tccatttgtg taaatgtatt tattttatat tgtatatatt gttaaatgca aaaaggagat 1920 

atgattctgt aactccaatc agttcagatg tgtaactcaa attattatgc ctttcaggat 1980 

gatggtagag caatattaaa caagcttcca ctttaaaaaa aaaaaaaaaa aaaaaaaaaa 2040 

aaaaaaaaaa aaaaaaaaaa aa 2062 



aatgaaagat 
ctcaggttgc 
tctgtaaagg 
gcagagttgc 
agagcjcatgt 
tgcactgagt 
cacagcttgg 
ctttactgtc 
ggcactagtc 
atccatttat 
cctgggtata 
aaaaaaaaaa 



gaaaatagga 
tgtgggatct 
atgtctgctc 
atttccaaag 
acggtgtggg 
acttcattag 
aggagcccag 
tgttggataa 
tatctgcaat 
tcttcccaca 
gtcttaaaat 
aaaaaagggg 



agtgccctgg 
cagtgtgccc 
tgttcaaaag 
aaaaaggcta 
gaagtggaag 
gacaagtgag 
agaccgtttg 
tggctgtaaa 
tactcaacga 
cacttacctt 
tctgcacaat 

gggg 



agggggccag 

ctacctgttc 
gcagctggga 
tgagatgagc 
agaagctggc 
aatcagctat 
ctttataccc 
atgtttaaaa 
ggcattttca 
actaagtctt 
aaattttgag 



1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2444 



<210> 28 
<211> 1150 
<212> DNA 

<213> Homo sapiens 



<400> 28 

ccgggtcgac 

ggtgtgatga 

gagtgtactt 

ttacagttct 

gataaagttg 



ccacgcgtcc 
gagactgaga 
agaaacatga 
taggaatgca 
agtccagaga 



ggttttggta 
tgtgaattgc 
aaacttcttt 
aatatttgtt 
caactaacta 



caagttcaca 
tcagtagaga 
gaaagggagc 
tcttttcctt 
ataagagaat 



gagaatcaac 
gttggcggtg 
tgatcacttt 
ttcatctaaa 
aattttaata 



gttcatggtc 
gcgtatccca 
tggaaaagat 
acatttacca 
tgtttttcca 



60 
120 
180 
240 
300 
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ttttggtgtc aacattgcat ggattttttt tcttgttcca agactggctt tttccagtgg 360 

aaacttagca gttaaaatta atttgttcca aatgaaatat tgcatctgaa attaggctgg 420 

aattgcagta gacgttcctg gttcttgcaa accagaggac attcttgaag ctgtgtggtc 480 

ccaggctctc ccctctctgg tttcctgtgt tccctccctg cagcctcaga ctcgccctcc 540 

agggctccac tgtgcttttc caaactctca tcctttcctc ccaggcgtcc tgtgcagcac 600 

gccactgcct ctcacttctc acatccacag ctcctgcttg gtcagtgttc ctagttgagt 660 

gtcagaaatt gaacaaccca attagctggt atttcatttg taccaaccta tgaatggagg 720 

agtagcctta attcccttgg gggcttccac ttctaagaga actgttttcc gtccaggtag 780 

gcagacctgt catggctgaa gcttcatcac ctggcctggt catagccccc aggccctgta 840 

ggcaggacag gggcttggca gattggcatc cttcccacaa aagcatgaaa gtaggatgtc 900 

tgtatgtagc gacaacaaat acaagaataa ggagagttta acaacattct caaagttggt 960 

ggaaaagaaa aagaatcaat gaaaacatca ccctaaacca gctagtgctt tctgtttaca 1020 

gggatcagac cccttcccac ttaaaaaaaa aaaaaacaaa aaaaaaaaaa aaaaaaaaaa 1080 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1140 

aaaaaaaaaa 1150 



<210> 29 

<211> 2069 

<212> DNA 

<213> Homo sapiens 



<400> 29 

ccacgcgtcc gcctcgtgct catcagagca tgccaatcct aagccattgg acatatgtag 60 

actggttttt gttgttgcta tgtacatata aatatatata taaaatgaac atagttcatg 120 

ctttcagata aaatgagtag atgtatattt agattaattt ttttagtcag aacttcatga 180 

aatccacacc aaaggaaagg taaactgaaa tttcccttgg acatatgtga aatctttttg 240 

tctttatagt gaaacaaagc cagagcatct ttgtatattg caatatactt gaaaaaaatg 300 

aatgtatttt tttctccaaa gaacagcatg tttcactcaa tggtgaaaag gtggaaacat 360 

ttatgtaact ttatgtgtat ctgtcttgat atctactgac attgtctata tgaggaaaat 420 

gattactggt catgctcctg tgagtttttt gggaaggtag ggtcatttct ccctgcctgc 480 

tttgtgccaa ctagcatgtt gcatctacat gcattatgag tctggttagg cattacttta 540 

aacatacata aagagacagt aggacattgt ggctgagtct acccagctca aggtaaagga 600 

gaatgttgct aattttttag caaactagac cagcattatt actcaaacta aaaatatcac 660 

acctgaaaaa tttaatttag gacctaaaat gtctagatta gctttctgct ttttttattt 720 

gaataactca ttcagttgtg aatgaattcc tctttatttg gtgccacagt caccaaatga 780 

caaggatttg ccactttccc accaaattgt gagtgcttgt aatttaggtc tctctacctt 840 

aaattcagta taaggaaacg taattatgat tgattttttc caaagatgac aagctgtgtt 900 

gaaatacatt ttttcttttg accaattgac agaatctaat aagctttaat aatcttcccc 960 

ttttatgtga aaagttttga gaactgtgaa atgtttagga acaaactgtt gaaatccatt 1020 

ggaagggaaa aaagaaagtg gtaccagtgt taccagctca actaaaacct gcaattctgc 1080 

atttcaactc ttcacttcct cagcctacaa atagctcatt agatgacatt cacgcatgct 1140 

gggtataggc aaggaaagta attttcaaag tacatttgca gttctctttt tcagagatga 1200 

ttctatgata gtgcctctga aagttgatgc agcatttttg cctttccaaa aagtatttat 1260 

cctcactgct ttttgcagta cttgtatttt cacagatgga ttatctgggg taattttctt 1320 

caaagggagt ttgttataca cagtgaaaat gtattataga gtagaatagt aaagctctag 13 80 

gggtttcaga aagctttgat gaacagatga caaacatctg aaaccccctc cgcactgtta 1440 

cccagtgtgt atataatgac ttgttatagc tcagtgtgcc cttgaatcca tacagtttct 1500 

taaaagacaa taaaatctta ttaataaagt taatgtaact tctaagttct agaaaatgct 1560 

gattctgtct gccccattca attgggggct actaattgat ttgttgcttg gatttcctga 1620 

gaatttctct atttgtagga ggggtttttt ctttttacgg tctgttgatg acaattactt 1680 

tatgggtgtg atgcaccgat ggtagccaag gaatctgttg gggaagttcg gaaagaaacc 1740 

ttttctttct tttattcagt ttaaagtaaa ctttatcctg gatgtttaga atcaacatta 1800 

agagttatat tatggtgttc agagattaag ctgacttgga tacaatattt tcttttgaaa 1860 

atgaattttc tttttcattt gtgattttta aaaaatgttg caccagttat gcttcatgca 1920 

tcgttacatc ttcatcaggt taatgtaatg tctagttcct ttgcaataaa tatattgctg 1980 

caaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2040 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaa 2069 



<210> 30 

<211> 481 

<212> DNA 

<213> Homo sapiens 



<400> 30 

ggcacgagga agaccccact cttccctcat gaaccatagc agataagtta tcacccctta 
ccattaagta tccaaaccct tattaatgga aatcatccat tacgctgccc ttgcaggaat 



60 
120 
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caccctactt actctactct ttgccatagg aatatatact gtcttgcctc ctgggtggaa 180 

tttcagacaa aaaaaactca atattcgtaa cctcttgcct cataatcctc ctcatagctg 240 

gtataatagc caccaccaac agatagtggc ccctcctaaa tgtcctgtct ttgcccatcc 300 

tggcatttca cactcttcct tcactgcatc acagaaaacc tttcatggtc ctacccagaa 360 

catcccaccc tcacagcatt ccttgattgg atcaccaatc ttatatttca aggggattta 420 

caggaattca ctccagatga agccgaattc tttaccttta cacttgctct ctgtctattt 480 

a 481 



<210> 31 

<211> 2753 

<212> DNA 

<213> Homo sapiens 



<400> 31 

ccacgcgtcc ggtacacact cttgtttgga gagagtgtgt tgaatgatgc agtggccata 60 

gtccttacat attctatatc catttacagt cccaaggaga atccaaatgc atttgatgcc 120 

gcagcattct tccagtctgt ggggaatttc ctgggaatct tcgctggctc atttgcaatg 180 

gggtctgcgt atgccatcat cacagcactg ttgaccaaat ttaccaagct gtgtgagttc 240 

ccgatgctgg aaaccggcct gtttttcctg ctttcttgga gtgccttcct gtctgccgag 300 

gctgccggcc taacagggat agttgctgtt ctcttctgtg gagtcacaca agcacattat 360 

acctacaaca atctgtcttc ggattccaaa ataagaacta aacagttgtt tgaatttatg 420 

aactttttgg cggagaacgt catcttctgt tacatgggcc tggcactgtt cacgttccag 480 

aatcatatct ttaatgctct ttttatactt ggagcctttc tagcaatttt tgttgccaga 540 

gcctgcaaca tata'tcccct ctccttcctc ctgaatctag gccgaaaaca gaagatcccc 600 

tggaactttc agcacatgat gatgttttca ggtttgcgag gagcgatcgc atttgcctta 660 

gctattcgga acacagaatc tcagcccaaa caaatgatgt ttaccactac gctgctcctc 720 

gtgttcttca ctgtctgggt atttggagga ggaacaaccc ccatgttgac ttggcttcag 780 

atcagagttg gcgtggacct ggatgaaaat ctgaaggagg acccctcctc acaacaccag 840 

gaagcaaata acttggataa aaacatgacg aaagcagaga gtgctcggct cttcagaatg 900 

tggtatagct ttgaccacaa gtatctgaaa ccaattttaa cccactctgg tcctccgctg 960 

actacaacat tacctgaatg gtgtggtccg atttccaggc tgcttaccag tcctcaagcc 1020 

tatggggaac agctaaaaga ggatgatgtg gaatgcattg taaaccagga tgaactagcc 1080 

ataaattacc aggagcaagc ctcctcaccc tgcagtcctc ctgcaaggct aggtctggac 1140 

cagaaagctt caccccagac gccaggcaag gaaaacattt atgagggaga cctcggcctg 1200 

ggaggctatg aactcaagct tgagcaaact ttgggtcaat cccagttgaa ttaattggca 1260 

tgaagagtac agatgtaatc acaagtaatg caagactcac tgaggaatac aagccaagct 1320 

gatgaggcag tacaggggag aggctggaaa acatattaag agcataaatt ggagagaatc 13 80 

aaagccttgt cacatggatc ctctggtgcc tgaagaaatg agattttatt atccctctct 1440 

attatgcaaa tgaatttagt tttttgacag cagccattct gattactgga ttggctgggg 1500 

tggggatggg ggtatcagga gtctagctgc tggaggatgg gacagctgtg ctgggtcttc 1560 

agggcatttc tgctgcgaat gcggctctcc aggcccttca cttctattct ggattttatt 1620 

ccctccatta aggagagttt aaaaataaaa gaaagcttct gagagtaaac attttgctcc 1680 

taagctgaag ggaatgcaca gctatttagt aagtgataag tttcttattt tgaggacttg 1740 

actcccattt gctctcagtg accccagggc agagcccaga gaagtgttcc gtacccactg 1800 

ctgatggttt cccagagccc acactgagtt gaagaaccta ttgttcttct tggcatcctt 1860 

cttatgctac ttctcccatc gctcaaaggg gttgcctatg gctgggtgtg ccctgcccta 1920 

aatgcagcac cactttcaag cttagtagga ccattccaag aaaaccaggt ttcttctccc 1980 

cataccacgt tgtgcctgaa gaacaagcct tcccgtcctt gcctgcatgt gagtcacttc 2040 

ttggctgtgc agcaggtccc cccctccccg cgatatgctg gagggtagga ttctgcagcc 2100 

tgtgttgctc tctacctggc agcagactgt gcaggagccc caacctgtcc tcaattccag 2160 

cattcacagc tgatgagcag tgcaggagca gggcgagagg aacagagcca atgatgtgtg 2220 

ggttacactg aggagccaag gacagggcct caggtctccc ccttacaagg cgtggctcat 2280 

ggcctgcatt ccagagacca acatgatagc ttttaattca gctgcatgac ctgtgccttt 2340 

taagccataa agatacctca agcctagcac ctcttgaaat ccagatgttc atattagact 2400 

aaaaaaaata ggctccaggc ctaggtgccc aggctatgat gagtctgctt ttgaaggagg 2460 

tagggaatga catcttcctt ggacccaaag cttaaaagta atgtatgctt tgctgaccac 2520 

tgtttgttag gccttaaaca acattcactg tggtggtatc aggcacactg ctatgtgcat 2580 

caattatttt tttgctttcc aaacagaatc tctggggcac aagttttaca ctcaagctaa 2640 

gtataacttt gtcatttcag gtaaatatga caagtggtgg agcatgaagt tttctaattt 2700 

gacttaatcc taataaattt ttgttacaaa gtaaaaaaaa aaaaaaaaaa aaa 2753 



<210> 32 
<211> 1365 
<212> DNA 

<213> Homo sapiens 
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<400> 32 

ccacgcgtcc ggtgacagaa tacatgttag aaagactgac tgctctgcaa ctccttatta 60 

acgttaagta ttgatgggtc aagacaatgg tctgaccctc ctgagaccct gaagcacctt 120 

ctcgtgttca gtaatcctag cattcctccc caagcagacc cctcgcaggc ctctgcatta 180 

ggctctggct ctggtgcttg gcattgccct ggggtcactt cccctgcata tgtgttggta 240 

tgtcatctcc aggcctcttt ggctcaacag gctctgcatg tcctccaggc tttttgtgtt 300 

gccacagccc tctgtattga tcactctcag acctgcagcc tcagtgggct ttttgcctgt 360 

gggagaacat atctctaggc tctaagtcaa gccagctgcc tgcccagctg agctctctgc 420 

agctcttccc attccagcta gtttgggctg taggaatcaa ctgagaggtg tccctttcct 480 

gaagctacat gcggaaatca tttccttgtc ttacacttgg cagtccttgc atcactgttt 540 

tctgcagtcc tgatgtagtc tgtttctaga attctcaagc atttttagaa aaatattttt 600 

atagaaaaat actcaggcta acctagtgga tataatcttg gagcttccag attacccact 660 

taaagatcaa agtattatat gctgtgtgct ttttagctgt tagtgctatg aaagcaaaaa 720 

tgctttctgc gttgtccttc ctgatctact ggacaccaac gagcatgtgc ttaacgctgt 780 

ggaagtaggc tcaaaggtct ccccttatat agcatgttaa gtgtttgtac aggtttgcta 840 

aaaccctttc tatataaata agtttattag gttttctgtt acgtagggtc tctagttcct 900 

tcctcctctc aaaatctccc tacgaagatg gtgttccact gagcgagctc agcgcaagta 960 

ggagagagca gacagcttta ctggtcacat gtatgctttg atttagcaca atgtttcata 1020 

gaaagtactg accaggaaac acaggtgtca catctctaga aagaaagtac gtagtatttc 1080 

aattcccagt gtgtaccttc tgtgtttttt gtaagtaaaa gtaagactct atactgatct 1140 

cagtcaccca ttctggtttt caagtatgag ctatataggc tatgcgtgac gcttattaaa 1200 

tacttttgta ccatgagtaa acttggaggt ctgttgcaag aaccatgaaa aaaaaaaaaa 1260 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1320 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaa 1365 



<210> 33 

<211> 636 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> SITE 

<222> (622) 

<223> n equals a,t,g, or c 



<400> 33 

ggacgctggc 

cgcgtctccc 

ggctgagcag 

gcatccggta 

ccagtcygct 

gtggggctgg 

ggctggcagg 

gagccaccaa 

accaggagaa 

gcgggatggg 

aaaaaaaaaa 

<210> 34 
<211> 2206 
<212> DNA 
<213> Homo 

<400> 34 

ggcacgagct 

gcagaatgaa 

ccaaactggc 

gatggctgat 

tgtccttact 

atcagttttt 

agaaagtatg 

acgagggtat 

agtgacagaa 

cacaattgga 

aatcccacca 

tatccttacg 



actgagggcc 
tagtccctgg 
cggcctggag 
cggagagtgc 
aaaaatacac 
ggctgtgggc 
aggggaggac 
gcaggacaga 
tagtgctcac 
acagggcacg 
aattactgcg 



sapiens 



ggactccctg 
aaggttatag 
ttgtctgtaa 
cacactgaag 
cctaatcttc 
ggagctgcat 
ggaaaatttg 
gtgtcttgtg 
gtgtctaaga 
gtgggaactc 
ggtgctcttg 
gcccttcaga 



tgctgcttct 
aggcctcccc 
cagcagagcc 
agatgcagga 
tgggcctggg 
gctgctggcg 
ggtgtacctg 
gcagctcttg 
agcccaggca 
ggctctcaga 
gnccgcaagg 



gcagagactc 
aggaccaccc 
aggctttgta 
aggcccggcc 
cactgcccgc 
gggttgactc 
ctgctcagag 
tcccaggtcc 
gggtgtgtgg 
aaataaactg 
gaattc 



agtttgttaa 
ttcctacaga 
tagaagtgac 
taatgaaagg 
agggttttca 
ctgaatcctt 
aggaggttgt 
ctctgggctg 
aattgtacgg 
caggaagtat 
ctgttcactg 
tgggaattaa 



aagaacaggc 
tcgccgacag 
gcgaggccag 
tgccgctatt 
cgggacatgg 
ttccagtgag 
cccccaaggc 
ctcgggctga 
ctcctggatg 
ctttattgga 



tcctcccacc 
caaggcaggc 
gtcttcggcc 
tatagtgcag 
cagcctggac 
ggcagaacca 
tctcctctga 
gcgccgtgtc 
ggctcgtggg 
awwaaaaaaa 



aatagtagaa 
tataaaaatt 
tagctttgtg 
cattcatcaa 
ccatgctgtt 
tagcaagaag 
taagtctgca 
tccatatgaa 
catgggttgt 
gaaaagaatg 
tcatgacaca 
tgtggtggac 



gttgggccta 
gaatttatca 
tcttccagat 
tatccaggag 
gctgctggag 
aatattaact 
agacacatga 
ggaagtatta 
tatgagatct 
ttggaaagtg 
tacggacaag 
tccgcagtat 



gggatggatt 
atcgactttc 
gggtaccaca 
ttcgctatcc 
ctactgagat 
gttccattga 
atattccagc 
caccgcaaaa 
ctctaggaga 
tgatgaaaga 
ccttagcaaa 
ccggattagg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
636 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
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tggctgccct tatgcaaaag gtgcttctgg gaatgtagcc actgaggatt tgatatatat 780 

gcttaatggc ctggggctca atacaggtgt gaatctatac aaagtgatgg aagctggtga 840 

ctttatttgc aaagctgtga ataaaaccac aaactctaaa gtagcacaag cctccttcaa 900 

tgcttgactt gaatggattt atgacgtacc gttgagaaga tcaatttcag ctacaatact 960 

catctgaaaa tcattaatgc caacttgctc tgatatgtga agtaatggac aagaatggga 1020 

aaaaagagat ccttttcaaa aagattataa ctggatagat taagtcaaca aaatgcaata 1080 

tcagtcatca ggtaaattgc aagctgagga taaataataa aacttgtcat aattttgaac 1140 

ttggaaaaaa gtttcttttg ctctcataga aataactttt taatttagta gatgggaaaa 12 00 

ttgacttcgt atttccccaa gtatcaaata ctgtgttaat acttaatcaa gcaggcttaa 12 60 

cactgtgtac atattgtcag tagtttatga gctcctgcat agtatgcaga gtgtgtggcc 1320 

tcaatattat acattatgcc tctggatctc aactactcat ttgccaagtc agttatgtta 13 80 

tggaccaaaa gccaaatctc catctgaccc tacataattt tagcaataga acttttatat 1440 

ttcaagtatg gctaacatct gttaactatt tcagtgactt tatctggttc caagaggctg 1500 

tggccaatgg caagatgcca tatcctggaa acatattacg acctcccatg tttgttacat 1560 

gcatccagtt taccacactt tacctgtcat cagttatagt aaaaaccagc atggtgttac 1620 

tcaactattg agaaattgta agctattttt tttgtcctga tgtctaaatt gcagtgataa 1680 

gaataggttg atacatgtat cataatctac ctttataatt ttcagatcac tttcaaattg 1740 

cccaaggaaa tattgtgatc ctaagaatat taagataatt ttaggttaat gaaataccca 1800 

ttttcctttt attcatggtg ctttgcttac ccacattatt ttttggtgta ttttttagtg 1860 

gttattttag aagttgaagt ggctgaaatt ttgtctattg tcttagaatt gattgccaga 1920 

aattgcaaga tgtaatatat caaagtcagg gatgaggagc aggaggacta ttcaagataa 1980 

acttctgtaa cctatgcata ttttatgggg gcagtattat tacaaatgga tctgaaatgt 2040 

cagttctagt atttagagag acttctctaa taataccggg tgatattatc tttgagtaaa 2100 

tttgaatata aattgaaaca taaaaatgag tattgtgaac tttctcggaa atattcatta 2160 

aaaccattga aataaaaata aattcaagaa aaaaaaaaaa aaaaaa 2206 



<210> 35 
<211> 669 
<212> DNA 

<213> Homo sapiens 
<400> 35 

ggcacgagcc aggtttcacc acaatgccca tccctgcctc cccactccac ccacctctgc 

cttccttact gctgtatctg ctgcttgaac tggcaggagt cacacatgtg ttccatgtgc 

aacaaacgga gatgtcacag actgtatcaa ctggggagtc aatcatcttg agttgcagcg 

tacccaatac cttaccaaat ggacctgtct tgtggttcaa gggaacaggg ccaaaccgga 

aattaatcta caatttcaaa caaggtaact ttcccagagt aaaagagatt ggagacacca 

ccaagcctgg caacacagac ttttccaccc gcatccgtga aatctctctt gctgatgctg 

gcacctatta ctgcgtgaag ttcataaaag gaagagctat caaggagtac caatcaggtc 

ggggcactca ggtgtttgtt actgtctctt acagttctag aagccagaag tctgaaatct 

gcatctctgg actgaaatca aggcatcagc agaactgctc cttctggagg ttctaggaga 

gaacatattc cctttctctt ttggcttctg gtttgctgcc agcatccctg gcctgtcagc 

agcatagaat aaatcttcaa ggccagtgtc aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 
aaaaaaaaa 

<210> 36 
<211> 1189 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (609) 

<223> n equals a,t,g, or c 



<400> 36 

gccactacgc ctggaggggg tccctgctgc tggtgtctgc cctctccctc cacctagtgg 60 

cctgtggtgc tctcctccgc ccaccctccc tggctgagga ccctgctgtg ggtggtccca 120 

gggcccaact cacctctctc ctccatcatg gccccttcct ccgttacact gttgccctca 180 

ccctgatcaa cactggctac ttcattccct acctccacct ggtggcccat ctccaggacc 240 

tggattggga cccactacct gctgccttcc tactctcagt tgttgctatt tctgacctcg 300 

tggggcgtgt ggtctccgga tggctgggag atgcagtccc agggcctgtg acacgactcc 3 60 

tgatgctctg gaccaccttg actggggtgt cactagccct gttccctgta gctcargctc 420 

ccacagccct ggtggctctg gctgtggcct acggcttcac atcargggct ctggccccac 480 

tggccttctc tgtgctgcct gaactaatag ggactagaag gatttactgt ggcctgggac 540 

tgttgcagat gatagagagc atcggggggc tgctggggcc tyctctctya rgtaagtgga 600 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
669 
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atggggttnc cagggggtga agggctgcca tgktgsacaa ctaggggagg gtactawtct 660 

yattacagtg katgtgaata ttgscctctg gtgtagtaca gtacacagcc tgsgkggcca 720 

accatagcat ccctgaaatg ggtccatggg gcaaagaact tggggctggg aaagtctgag 780 

tggaaagaca aaaagaagct aagtggaacc cttggcaggg tcctacggct tgggtttgca 840 

gaggacctgg cagaacctgg ccagacacag acgtagcatt ccagtgtgca ccctttcctt 900 

tggcctactg ggccccaaac caggtatctg aggcacctgg tcaaagttct gctggctcag 960 

ggtgccagaa ctttcagacc tttatctcct cttacccatt aactgaagct ttagaaaggc 1020 

cacagttggt gggcgcctgt agtcccagct actcaggagg ctgaggcagg agaatggcat 1080 

gaacccggga ggcggagctt gcagtgagct gagatcgcgc cactgcactt cagcctgggc 1140 

gacagagcga actccgtctc aaaaaaaaaa aaaaaaaaaa aaaactcga 1189 



<210> 37 

<211> 34 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (34) 

<223> Xaa equals stop translation 
<400> 37 

Met Val Leu Leu Val Gin Ala Asp Cys Phe Ser Leu Leu Met Asn lie 
15 10 15 

Ala Trp Leu Leu lie lie Ser Tyr Leu Glu Gly Ser Leu Gly Glu Gin 
20 25 30 

Phe Xaa 



<210> 38 

<211> 97 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (97) 

<223> Xaa equals stop translation 
<400> 38 

Met Glu Gly Thr Leu Trp Trp Pro Leu Arg Leu Ser Leu Phe Leu Ala 
15 10 15 

Gly Phe Pro Gly Ala Thr Trp Pro Ala Ala Val Gly Glu Val Leu Val 
20 25 30 

Gly Glu Cys Gin Ser Glu Pro Thr Gin Ala Thr Ser Trp Gin Trp Arg 
35 40 45 

His Ser His Pro Gly Gin Gly Gin Asp Leu Gly lie Ser Ser Asp Leu 
50 55 60 

Ser Gly Gin Arg His Glu Val Arg Tyr Ala Leu Gly Ala Cys Ser Lys 
65 70 75 80 

Gly Asp Lys Glu Glu Gly Thr Ser Trp Trp Gly Val Glu Lys Asp Pro 
85 90 95 

Xaa 



<210> 39 
<211> 43 
<212> PRT 
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<213> Homo sapiens 
<220> 

<221> SITE 
<222> (43) 

<223> Xaa equals stop translation 
<400> 39 

Met Gin Lys Phe Val Val lie Met Tyr Leu Cys Leu Val Thr He Met 
15 10 15 

Phe Tyr Arg Pro Thr Leu Val Pro Gly His Tyr Cys Lys Met Leu Lys 
20 25 30 

Ser Gin Glu Asn Phe Thr Glu Leu Lys Lys Xaa 
35 40 

<210> 40 

<211> 100 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (100) 

<223> Xaa equals stop translation 
<400> 40 

Met Arg Leu Gly Arg Trp Gly Leu Arg Met Trp Pro Trp Arg Val Leu 
15 10 15 

Phe Leu Ala Gly Ala Ser Pro Ser Gin Leu Gin Glu Met Gly Cys Arg 
20 25 30 

Cys Thr Ser Thr Ala Gin Ser Ser Ala Gly Glu Gly Ser Lys Thr Ser 
35 40 45 

Leu His Pro Asp Pro Arg Val Cys Arg Ser Phe Gin Leu Leu Ala Pro 
50 55 60 

Trp Arg Met Gly Arg Glu Gly Glu Arg Gly Arg Trp Val Glu Asp Ser 
65 70 75 80 

Thr Gly Ala Trp Pro His Asp Gly Cys Asn Ala Ala Thr Phe Ser Val 
85 90 95 

Gly His Val Xaa 
100 

<210> 41 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (10) 

<223> Xaa equals stop translation 
<400> 41 

Val Phe Tyr Cys Tyr Gly Leu He He Xaa 
15 10 

<210> 42 
<211> 37 
<212> PRT 
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<213> Homo sapiens 
<220> 

<221> SITE 
<222> (37) 

<223> Xaa equals stop translation 
<400> 42 

Met Pro Glu Leu Phe Leu Leu Val Pro Leu Pro Gly Thr Leu Leu Leu 
15 10 15 

Ser Leu Ser His Gly Trp Pro Leu Ser His Ser Pro Ser Ser Tyr Ser 
20 25 30 

Glu Thr Thr Phe Xaa 
35 

<210> 43 

<211> 51 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (51) 

<223> Xaa equals stop translation 
<400> 43 

Met Ala lie Leu Arg Thr Trp lie Lys lie Ser Met Met Thr Val Leu 
15 10 15 

Met Thr Val Thr Pro Thr Asn Gin Met Glu Lys Val Thr Gly Met Asn 
20 25 30 

Leu Cys Thr Val lie Met Val Arg Glu Thr Thr Met Lys Lys Arg Ser 
35 40 45 

Gin Val Xaa 
50 

<210> 44 

<211> 116 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (116) 

<223> Xaa equals stop translation 
<400> 44 

Met Lys Pro Val Ser Leu lie Ser Leu Ser lie Leu Ser Leu Trp Gly 
15 10 15 

lie Leu Val Ala Phe Leu Val Thr Glu Cys Ala Cys Arg Thr Leu Ser 
20 25 30 

Ser Pro Trp Pro Leu Ala Ala Val Leu Cys Ser Pro Cys Leu Cys Arg 
35 40 45 

Ala Trp Pro Pro Gin Gin Ala Cys Trp Leu Trp Ala Ser Pro Val Leu 
50 55 60 

Arg Leu His Ala His Ser Leu Gly Ser Leu Ser His Leu Gly Ser Gly 
65 70 75 80 
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Pro Thr Ser Lys Leu Val Asn Leu Gly Leu His Pro Val Ala Arg Cys 
85 90 95 

Leu Leu Pro Asp Ala Phe Ala Cys Leu Ser His Thr Gly Ser Ser Ser 
100 105 110 

Lys Ala Pro Xaa 
115 

<210> 45 
<211> 315 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (315) 

<223> Xaa equals stop translation 
<400> 45 

Met Gly Ala Arg Gly Ala Leu Leu Leu Ala Leu Leu Leu Ala Arg Ala 
15 10 15 

Gly Leu Arg Lys Pro Glu Ser Gin Glu Ala Ala Pro Leu Ser Gly Pro 
20 25 30 

Cys Gly Arg Arg Val lie Thr Ser Arg lie Val Gly Gly Glu Asp Ala 
35 40 45 

Glu Leu Gly Arg Trp Pro Trp Gin Gly Ser Leu Arg Leu Trp Asp Ser 
50 55 60 

His Val Cys Gly Val Ser Leu Leu Ser His Arg Trp Ala Leu Thr Ala 
65 70 75 80 

Ala His Cys Phe Glu Thr Tyr Ser Asp Leu Ser Asp Pro Ser Gly Trp 
85 90 95 

Met Val Gin Phe Gly Gin Leu Thr Ser Met Pro Ser Phe Trp Ser Leu 
100 105 110 

Gin Ala Tyr Tyr Thr Arg Tyr Phe Val Ser Asn lie Tyr Leu Ser Pro 
115 120 125 

Arg Tyr Leu Gly Asn Ser Pro Tyr Asp lie Ala Leu Val Lys Leu Ser 
130 135 140 

Ala Pro Val Thr Tyr Thr Lys His lie Gin Pro lie Cys Leu Gin Ala 
145 150 155 160 

Ser Thr Phe Glu Phe Glu Asn Arg Thr Asp Cys Trp Val Thr .Gly Trp 
165 170 175 

Gly Tyr lie Lys Glu Asp Glu Ala Leu Pro Ser Pro His Thr Leu Gin 
180 185 190 

Glu Val Gin Val Ala lie lie Asn Asn Ser Met Cys Asn His Leu Phe 
195 200 205 

Leu Lys Tyr Ser Phe Arg Lys Asp lie Phe Gly Asp Met Val Cys Ala 
210 215 220 

Gly Asn Ala Gin Gly Gly Lys Asp Ala Cys Phe Gly Asp Ser Gly Gly 
225 230 235 240 

Pro Leu Ala Cys Asn Lys Asn Gly Leu Trp Tyr Gin lie Gly Val Val 
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245 250 255 

Ser Trp Gly Val Gly Cys Gly Arg Pro Asn Arg Pro Gly Val Tyr Thr 
260 265 270 

Asn lie Ser His His Phe Glu Trp lie Gin Lys Leu Met Ala Gin Ser 
275 280 285 

Gly Met Ser Gin Pro Asp Pro Ser Trp Pro Leu Leu Phe Phe Pro Leu 
290 295 300 

Leu Trp Ala Leu Pro Leu Leu Gly Pro Val Xaa 
305 310 315 

<210> 46 

<211> 117 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (117) 

<223> Xaa equals stop translation 
<400> 46 

Met Val Arg Gly Pro lie Cys Tyr Ser Phe Pro Pro Ala Pro Leu Phe 
15 10 15 

Gin Phe Trp Leu Leu Leu Val Ser Leu Arg Tyr Leu Gin Pro Pro Trp 
20 25 30 

Leu Gly Asn His Arg Ser Ala Gin Leu Ser Pro Trp Ser Pro Val Ser 
35 40 45 

Gin Ser Leu Val Leu Pro Gly Pro Pro His Pro His Pro Gin Glu Pro 
50 55 60 

Gin Pro Phe Leu Arg Gly Phe Gin Lys Asp Ser Leu Trp Arg Leu Phe 
65 70 75 80 

Leu Leu Thr Phe Glu Ser Ser Pro Phe Gin Phe Ser Phe Thr Arg Ser 
85 90 95 

Asn Cys Thr Gin Ala Val Leu Lys He Gly Asn Ala Phe He Tyr Thr 
100 105 110 

Lys Pro Phe Pro Xaa 
115 



<210> 


47 


<211> 


187 


<212> 


PRT 


<213> 


Homo sapiens 


<220> 




<221> 


SITE 


<222> 


(140) 


<223> 


Xaa equals any 


<220> 




<221> 


SITE 


<222> 


(141) 


<223> 


Xaa equals any 


<220> 




<221> 


SITE 
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<222> (152) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (175) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (178) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 47 

Met His Pro Leu Pro Arg Ala Trp Gly Leu Val Val Gly Ser Leu Ala 
15 10 15 

Phe Thr Gin Gly Ala Cys Leu Ser His Gly Gly Gin Pro Lys Val Gly 
20 25 30 

Arg Ser Pro Leu Gly Asp Trp Asp Lys Met Pro Ser Phe Gin Arg Asn 
35 40 45 

Val Glu Ala Ser Arg Lys Lys Lys Ala Val Arg Pro Glu Glu Ser Gly 
50 55 60 

Val Leu His Gin Arg Pro Val Pro Ser Gly Gin Pro Leu Arg Trp Ala 
65 70 75 80 

Leu Gly Gly Cys Gly Val Pro Gly Phe His Gin Gly Cys Val Cys Leu 
85 90 95 

Pro Arg Gly Ala Ser Lys Arg Gly Lys Lys Ser Thr Gly Gly Trp Gly 
100 105 110 

Gin Asp Val Arg Leu Ser Gly Gly His Cys Gly Ser Pro Arg Lys Lys 
115 120 125 

Val Thr Arg Leu Lys Arg Lys Leu Gly Ser Ser Xaa Xaa Gly Gin Cys 
130 135 140 

Leu Pro Gly Ser Leu Cys Ala Xaa Ser *Arg Gly Ala Arg Thr Gin Phe 
145 150 155 160 

Ala Leu Lys Gly Ala Asp Tyr Asn Leu lie Gly Arg Arg Phe Xaa Asn 
165 170 175 

Val Xaa Thr Trp Lys Asn Pro Trp Gly Tyr Pro 
180 185 

<210> 48 

<211> 149 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (149) 

<223> Xaa equals stop translation 

<400> 48 

Met Ala Ser Val Val Leu Ala Leu Arg Thr Arg Thr Ala Val Thr Ser 
1 5 .10 15 



Leu Leu Ser Pro Thr Pro Ala Thr Ala Leu Ala Val Arg Tyr Ala Ser 
20 25 30 
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Lys Lys Ser Gly Gly Ser Ser Lys Asn Leu Gly Gly Lys Ser Ser Gly 
35 40 45 

Arg Arg Gin Gly lie Lys Lys Met Glu Gly His Tyr Val His Ala Gly 
50 55 60 

Asn lie lie Ala Thr Gin Arg His Phe Arg Trp His Pro Gly Ala His 
65 70 75 80 

Val Gly Val Gly Lys Asn Lys Cys Leu Tyr Ala Leu Glu Glu Gly lie 
85 90 95 

Val Arg Tyr Thr Lys Glu Val Tyr Val Pro His Pro Arg Asn Thr Glu 
100 105 110 

Ala Val Asp Leu lie Thr Arg Leu Pro Lys Gly Ala Val Leu Tyr Lys 
115 120 125 

Thr Phe Val His Val Val Pro Ala Lys Pro Glu Gly Thr Phe Lys Leu 
130 135 140 

Val Ala Met Leu Xaa 
145 

<210> 49 
<211> 6 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (6) 

<223> Xaa equals stop translation 
<400> 49 

Met Trp Leu Ala Cys Xaa 
1 5 

<210> 50 
<211> 107 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (107) 

<223> Xaa equals stop translation 
<400> 50 

Met Ala Val Thr Ala Leu Ala Ala Arg Thr Trp Leu Gly Val Trp Gly 
15 10 15 

Val Arg Thr Met Gin Ala Arg Gly Phe Gly Ser Asp Gin Ser Glu Asn 
20 25 30 

Val Asp Arg Gly Ala Gly Ser lie Arg Glu Ala Gly Gly Ala Phe Gly 
35 40 45 

Lys Arg Glu Gin Ala Glu Glu Glu Arg Tyr Phe Arg Ala Gin Ser Arg 
50 55 60 

Glu Gin Leu Ala Ala Leu Lys Lys His His Glu Glu Glu lie Val His 
65 70 75 80 

His Lys Lys Glu lie Glu Arg Leu Gin Lys Glu lie Glu Arg His Lys 
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85 90 95 

Gin Lys lie Lys Met Leu Lys His Asp Asp Xaa 
100 105 

<210> 51 
<211> 27 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (27) 

<223> Xaa equals stop translation 
<400> 51 

Met Ala His Ser Thr Ala Arg Trp Leu Trp Trp Leu Pro Arg Met Trp 
15 10 15 

Thr Pro Val Pro Ser Trp Arg Tyr Ser Leu Xaa 
20 25 

<210> 52 
<211> 26 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (26) 

<223> Xaa equals stop translation 
<400> 52 

Met Val Val Phe Val Phe Leu Pro Leu Leu Trp Leu Leu Gin Leu Pro 
15 10 15 

Leu Ser Gly Thr Arg Arg Thr lie Leu Xaa 
20 25 

<210> 53 

<211> 33 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (33) 

<223> Xaa equals stop translation 
<400> 53 

Met Phe His Val Cys Cys Ala Phe Leu Asn Phe Met Leu His Ser Lys 
1 5 10 15 

Thr Val Val Leu Phe Leu Trp Cys Leu Asp Ser Cys Gly Val Cys Phe 
20 25 30 

Xaa 



<210> 54 

<211> 40 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
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<222> (40) 

<223> Xaa equals stop translation 
<400> 54 

Met Phe Phe His Phe Gly Val Asn He Ala Trp He Phe Phe Leu Val 
15 10 15 

Pro Arg Leu Ala Phe Ser Ser Gly Asn Leu Ala Val Lys He Asn Leu 
20 25 30 

Phe Gin Met Lys Tyr Cys He Xaa 
35 40 

<210> 55 
<211> 34 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (34) 

<223> Xaa equals stop translation 
<400> 55 

Met Pro He Leu Ser His Trp Thr Tyr Val Asp Trp Phe Leu Leu Leu 
15 10 15 

Leu Cys Thr Tyr Lys Tyr lie Tyr Lys Met Asn He Val His Ala Phe 
20 25 30 

Arg Xaa 



<210> 56 

<211> 132 

<212> PRT 

<213> Homo sapiens 

<400> 56 

Met Glu He He His 
1 5 

Leu Leu Phe Ala He 
20 

Phe Arg Gin Lys Lys 
35 

Pro His Ser Trp Tyr 
50 

Lys Cys Pro Val Phe 
65 

Ala Ser Gin Lys Thr 
85 

Gin His Ser Leu He 
100 

Arg Asn Ser Leu Gin 
115 



Tyr Ala Ala Leu Ala Gly He Thr Leu Leu Thr 
10 15 

Gly He Tyr Thr Val Leu Pro Pro Gly Trp Asn 
25 30 

Leu Asn He Arg Asn Leu Leu Pro His Asn Pro 
40 45 

Asn Ser His His Gin Gin He Val Ala Pro Pro 
55 60 

Ala His Pro Gly He Ser His Ser Ser Phe Thr 
70 75 80 

Phe His Gly Pro Thr Gin Asn He Pro Pro Ser 
90 95 

Gly Ser Pro He Leu Tyr Phe Lys Gly He Tyr 
105 110 

Met Lys Pro Asn Ser Leu Pro Leu His Leu Leu 
120 125 



Ser Val Tyr Leu 
130 
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<210> 57 
<211> 359 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (359) 

<223> Xaa equals stop translation 
<400> 57 

Met Gly Ser Ala Tyr Ala lie lie Thr Ala Leu Leu Thr Lys Phe Thr 
15 10 15 

Lys Leu Cys Glu Phe Pro Met Leu Glu Thr Gly Leu Phe Phe Leu Leu 
20 25 30 

Ser Trp Ser Ala Phe Leu Ser Ala Glu Ala Ala Gly Leu Thr Gly lie 
35 40 45 

Val Ala Val Leu Phe Cys Gly Val Thr Gin Ala His Tyr Thr Tyr Asn 
50 55 60 

Asn Leu Ser Ser Asp Ser Lys lie Arg Thr Lys Gin Leu Phe Glu Phe 
65 70 75 80 

Met Asn Phe Leu Ala Glu Asn Val lie Phe Cys Tyr Met Gly Leu Ala 
85 90 95 

Leu Phe Thr Phe Gin Asn His lie Phe Asn Ala Leu Phe lie Leu Gly 
100 105 110 

Ala Phe Leu Ala lie Phe Val Ala Arg Ala Cys Asn lie Tyr Pro Leu 
115 120 125 

Ser Phe Leu Leu Asn Leu Gly Arg Lys Gin Lys lie Pro Trp Asn Phe 
130 135 140 

Gin His Met Met Met Phe Ser Gly Leu Arg Gly Ala He Ala Phe Ala 
145 150 155 160 

Leu Ala He Arg Asn Thr Glu Ser Gin Pro Lys Gin Met Met Phe Thr 
165 170 175 

Thr Thr Leu Leu Leu Val Phe Phe Thr Val Trp Val Phe Gly Gly Gly 
180 185 190 

Thr Thr Pro Met Leu Thr Trp Leu Gin He Arg Val Gly Val Asp Leu 
195 200 205 

Asp Glu Asn Leu Lys Glu Asp Pro Ser Ser Gin His Gin Glu Ala Asn 
210 215 220 

Asn Leu Asp Lys Asn Met Thr Lys Ala Glu Ser Ala Arg Leu Phe Arg 
225 230 235 240 

Met Trp Tyr Ser Phe Asp His Lys Tyr Leu Lys Pro He Leu Thr His 
245 250 255 

Ser Gly Pro Pro Leu Thr Thr Thr Leu Pro Glu Trp Cys Gly Pro He 
260 265 270 

Ser Arg Leu Leu Thr Ser Pro Gin Ala Tyr Gly Glu Gin Leu Lys Glu 
275 280 285 

Asp Asp Val Glu Cys He Val Asn Gin Asp Glu Leu Ala He Asn Tyr 
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290 295 300 

Gin Glu Gin Ala Ser Ser Pro Cys Ser Pro Pro Ala Arg Leu Gly Leu 
305 310 315 320 

Asp Gin Lys Ala Ser Pro Gin Thr Pro Gly Lys Glu Asn lie Tyr Glu 
325 330 335 

Gly Asp Leu Gly Leu Gly Gly Tyr Glu Leu Lys Leu Glu Gin Thr Leu 
340 345 350 

Gly Gin Ser Gin Leu Asn Xaa 
355 

<210> 58 

<211> 52 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (52) 

<223> Xaa equals stop translation 
<400> 58 

Met Cys Trp Tyr Val lie Ser Arg Pro Leu Trp Leu Asn Arg Leu Cys 
15 10 15 

Met Ser Ser Arg Leu Phe Val Leu Pro Gin Pro Ser Val Leu lie Thr 
20 25 30 

Leu Arg Pro Ala Ala Ser Val Gly Phe Leu Pro Val Gly Glu His lie 
35 40 45 

Ser Arg Leu Xaa 
50 

<210> 59 

<211> 66 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (66) 

<223> Xaa equals stop translation 
<400> 59 

Leu Pro Ala Gly Thr Trp Gin Pro Gly Arg Gly Ala Gly Ala Val Gly 
15 10 15 

Ala Ala Gly Gly Val Asp Ser Ser Ser Glu Gly Arg Thr Arg Leu Ala 
20 25 30 

Gly Gly Glu Asp Gly Val Pro Ala Ala Gin Ser Pro Gin Gly Ser Pro 
35 40 45 

Leu Arg Ala Thr Lys Gin Asp Arg Ala Ala Leu Val Pro Gly Pro Ser 
50 55 60 

Gly Xaa 
65 

<210> 60 
<211> 15 
<212> PRT 
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<213> Homo sapiens 
<220> 

<221> SITE 
<222> (15) 

<223> Xaa equals stop translation 
<400> 60 

His Ser Ser He Ser Arg Ser Ser Leu Ser Cys Pro Tyr Ser Xaa 
15 10 15 

<210> 61 
<211> 171 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (171) 

<223> Xaa equals stop translation 
<400> 61 

Met Pro He Pro Ala Ser Pro Leu His Pro Pro Leu Pro Ser Leu Leu 
15 10 15 

Leu Tyr Leu Leu Leu Glu Leu Ala Gly Val Thr His Val Phe His Val 
20 25 30 

Gin Gin Thr Glu Met Ser Gin Thr Val Ser Thr Gly Glu Ser He He 
35 40 45 

Leu Ser Cys Ser Val Pro Asn Thr Leu Pro Asn Gly Pro Val Leu Trp 
50 55 60 

Phe Lys Gly Thr Gly Pro Asn Arg Lys Leu He Tyr Asn Phe Lys Gin 
65 70 75 80 

Gly Asn Phe Pro Arg Val Lys Glu He Gly Asp Thr Thr Lys Pro Gly 
85 90 95 

Asn Thr Asp Phe Ser Thr Arg He Arg Glu He Ser Leu Ala Asp Ala 
100 105 110 

Gly Thr Tyr Tyr Cys Val Lys Phe He Lys Gly Arg Ala He Lys Glu 
115 120 125 

Tyr Gin Ser Gly Arg Gly Thr Gin Val Phe Val Thr Val Ser Tyr Ser 
130 135 140 

Ser Arg Ser Gin Lys Ser Glu He Cys He Ser Gly Leu Lys Ser Arg 
145 150 155 160 

His Gin Gin Asn Cys Ser Phe Trp Arg Phe Xaa 
165 170 

<210> 62 

<211> 86 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (35) 

<223> Xaa equals any of the naturally occurring L-amino acids 



<220> 
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<221> SITE 
<222> (74) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (76) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (77) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (83) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (86) 

<223> Xaa equals stop translation 
<400> 62 

Met Leu Trp Thr Thr Leu Thr Gly Val Ser Leu Ala Leu Phe Pro Val 
15 10 15 

Ala Gin Ala Pro Thr Ala Leu Val Ala Leu Ala Val Ala Tyr Gly Phe 
20 25 30 

Thr Ser Xaa Ala Leu Ala Pro Leu Ala Phe Ser Val Leu Pro Glu Leu 
35 40 45 

He Gly Thr Arg Arg He Tyr Cys Gly Leu Gly Leu Leu Gin Met He 
50 55 60 

Glu Ser He Gly Gly Leu Leu Gly Pro Xaa Leu Xaa Xaa Lys Trp Asn 
65 70 75 80 

Gly Val Xaa Arg Gly Xaa 
85 

<210> 63 

<211> 39 

<212> PRT 

<213> Homo sapiens 

<400> 63 

Glu Ala Glu Leu Val Trp Pro Gly Leu Ser Leu Gly Pro Val Gly Arg 
15 10 15 

Cys Thr Cys Pro Leu Gly Ser Arg Pro Gin His Pro Ser Pro Val Ser 
20 25 30 

Gly Cys Pro Leu Ser Thr Ala 
35 

<210> 64 

<211> 176 

<212> PRT 

<213> Homo sapiens 



<400> 64 

Glu Val Gly Phe Ala Leu Asp Leu Pro Pro Arg Arg Arg Asp Glu Asp 
15 10 15 
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Met Leu Tyr Ser Pro Glu Leu Ala Gin Arg Gly His Asp Asp Asp Val 
20 25 30 

Ser Ser Thr Ser Glu Asp Asp Gly Tyr Pro Glu Asp Met Asp Gin Asp 
35 40 45 

Lys His Asp Asp Ser Thr Asp Asp Ser Asp Thr Asp Lys Ser Asp Gly 
50 55 60 

Glu Ser Asp Gly Asp Glu Phe Val His Arg Asp Asn Gly Glu Arg Asp 
65 70 75 80 

Asn Asn Glu Glu Lys Lys Ser Gly Leu Ser Val Arg Phe Ala Asp Met 
85 90 .95 

Pro Gly Lys Ser Arg Lys Lys Lys Lys Asn Met Lys Glu Leu Thr Pro 
100 105 110 

Leu Gin Ala Met Met Leu Arg Met Ala Gly Gin Glu lie Pro Glu Glu 
115 120 125 

Gly Arg Glu Val Glu Glu Phe Ser Glu Asp Asp Asp Glu Asp Asp Ser 
130 135 140 

Asp Asp Ser Glu Ala Glu Lys Gin Ser Gin Lys Gin His Lys Glu Glu 
145 150 155 160 

Ser His Ser Asp Gly Thr Ser Thr Ala Ser Ser Gin Gin Gin Ala Pro 
165 170 175 



<210> 65 

<211> 109 

<212> PRT 

<213> Homo sapiens 

<400> 65 

Val Leu Ser Ala Pro Pro Asn Leu lie Gin Arg Pro Lys Ala Asp Asp 
15 10 15 

Thr Ser Ala Ala Thr He Glu Lys Lys Ala Thr Ala Thr He Ser Ala 
20 25 30 

Lys Pro Gin He Thr Asn Pro Lys Ala Glu He Thr Arg Phe Val Pro 
35 40 45 

Thr Ala Leu Arg Val Arg Arg Glu Asn Lys Gly Ala Thr Ala Ala Pro 
50 55 60 

Gin Arg Lys Ser Glu Asp Asp Ser Ala Val Pro Leu Ala Lys Ala Ala 
65 70 75 80 

Pro Lys Ser Gly Pro Ser Val Pro Val Ser Val Gin Thr Lys Asp Asp 
85 90 95 

Val Tyr Glu Ala Phe Met Lys Glu Met Glu Gly Leu Leu 
100 105 

<210> 66 

<211> 10 

<212> PRT 

<213> Homo sapiens 
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<400> 66 

Gin Ser Val Pro Pro Ser Gin lie Gin Ala 
15 10 

<210> 67 

<211> 42 

<212> PRT 

<213> Homo sapiens 

<400> 67 

Arg Asp Asn Asn Glu Glu Lys Lys Ser Gly Leu Ser Val Arg Phe Ala 
15 10 15 

Asp Met Pro Gly Lys Ser Arg Lys Lys Lys Lys Asn Met Lys Glu Leu 
20 25 30 

Thr Pro Leu Gin Ala Met Met Leu Arg Met 
35 40 

<210> 68 

<211> 266 

<212> PRT 

<213> Homo sapiens 

<400> 68 

Leu Phe Phe Ser Ser Arg lie Val Ala Ala Arg Leu Asn Gly Ser Leu 
15 10 15 

Asp Phe Phe Ser Leu Glu Thr His Thr Ala Leu Ser Pro Leu Gin Phe 
20 25 30 

Arg Gly Thr Pro Gly Arg Gly Ser Ser Pro Ala Ser Pro Val Tyr Ser 
35 40 45 

Ser Ser Asp Thr Val Ala Cys His Leu Thr His Thr Val Pro Cys Ala 
50 55 60 

His Gin Lys Pro lie Thr Ala Leu Lys Ala Ala Ala Gly Arg Leu Val 
65 70 75 80 

Thr Gly Ser Gin Asp His Thr Leu Arg Val Phe Arg Leu Glu Asp Ser 
85 90 95 

Cys Cys Leu Phe Thr Leu Gin Gly His Ser Gly Ala lie Thr Thr Val 
100 105 110 

Tyr He Asp Gin Thr Met Val Leu Ala Ser Gly Gly Gin Asp Gly Ala 
115 120 125 

He Cys Leu Trp Asp Val Leu Thr Gly Ser Arg Val Ser His Val Phe 
130 135 140 

Ala His Arg Gly Asp Val Thr Ser Leu Thr Cys Thr Thr Ser Cys Val 
145 150 155 160 

He Ser Ser Gly Leu Asp Asp Leu He Ser He Trp Asp Arg Ser Thr 
165 170 175 

Gly He Lys Phe Tyr Ser He Gin Gin Asp Leu Gly Cys Gly Ala Ser 
180 185 190 

Leu Gly Val lie Ser Asp Asn Leu Leu Val Thr Gly Gly Gin Gly Cys 
195 200 205 

Val Ser Phe Trp Asp Leu Asn Tyr Gly Asp Leu Leu Gin Thr Val Tyr 
210 215 220 
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Leu Gly Lys Asn Ser Glu Ala Gin Pro Ala Arg Gin He Leu Val Leu 
225 230 235 240 

Asp Asn Ala Ala lie Val Cys Asn Phe Gly Ser Glu Leu Ser Leu Val 
245 250 255 

Tyr Val Pro Ser Val Leu Glu Lys Leu Asp 
260 265 

<210> 69 
<211> 39 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (15) 

<223> Xaa equals stop translation 
<400> 69 

Ala Ala Cys Phe Ser Phe Lys Glu Ser Pro Asp Val Ser Thr Xaa Pro 
15 10 15 

Ser Gly Phe Leu Val Thr Val Val Ser Pro Cys Pro Pro Thr Ser Asn 
20 25 30 

His Lys Thr Gly Phe Pro Ser 
35 

<210> 70 
<211> 273 
<212> PRT 

<213> Homo sapiens 
<400> 70 

Lys Pro Glu Ser Gin Glu Ala Ala Pro Leu Ser Gly Pro Cys Gly Arg 
15 10 15 

Arg Val He Thr Ser Arg He Val Gly Gly Glu Asp Ala Glu Leu Gly 
20 25 30 

Arg Trp Pro Trp Gin Gly Ser Leu Arg Leu Trp Asp Ser His Val Cys 
35 40 45 

Gly Val Ser Leu Leu Ser His Arg Trp Ala Leu Thr Ala Ala His Cys 
50 55 60 

Phe Glu Thr Tyr Ser Asp Leu Ser Asp Pro Ser Gly Trp Met Val Gin 
65 70 75 80 

Phe Gly Gin Leu Thr Ser Met Pro Ser Phe Trp Ser Leu Gin Ala Tyr 
85 90 95 

Tyr Thr Arg Tyr Phe Val Ser Asn He Tyr Leu Ser Pro Arg Tyr Leu 
100 105 110 

Gly Asn Ser Pro Tyr Asp He Ala Leu Val Lys Leu Ser Ala Pro Val 
115 120 125 

Thr Tyr Thr Lys His He Gin Pro He Cys Leu Gin Ala Ser Thr Phe 
130 135 140 

Glu Phe Glu Asn Arg Thr Asp Cys Trp Val Thr Gly Trp Gly Tyr He 
145 150 155 160 
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Lys Glu Asp Glu Ala 
165 

Val Ala lie lie Asn 
180 

Ser Phe Arg Lys Asp 
195 

Gin Gly Gly Lys Asp 
210 

Cys Asn Lys Asn Gly 
225 

Val Gly Cys Gly Arg 
245 

His His Phe Glu Trp 
260 

Gin 



Leu Pro Ser Pro His Thr 
170 



Asn Ser Met Cys Asn His 
185 



lie Phe Gly Asp Met Val 
200 



Ala Cys Phe Gly Asp Ser 
215 



Leu Trp Tyr Gin lie Gly 
230 235 



Pro Asn Arg Pro Gly Val 
250 



lie Gin Lys Leu Met Ala 
265 



Leu Gin Glu Val Gin 
175 

Leu Phe Leu Lys Tyr 
190 

Cys Ala Gly Asn Ala 
205 

Gly Gly Pro Leu Ala 
220 

Val Val Ser Trp Gly 
240 

Tyr Thr Asn lie Ser 
255 

Gin Ser Gly Met Ser 
270 



<210> 71 
<211> 273 
<212> PRT 

<213> Homo sapiens 
<400> 71 

Lys Pro Glu Ser Gin Glu Ala Ala Pro Leu Ser Gly Pro Cys Gly Arg 
15 10 15 

Arg Val lie Thr Ser Arg lie Val Gly Gly Glu Asp Ala Glu Leu Gly 
20 25 30 

Arg Trp Pro Trp Gin Gly Ser Leu Arg Leu Trp Asp Ser His Val Cys 
35 40 45 

Gly Val Ser Leu Leu Ser His Arg Trp Ala Leu Thr Ala Ala His Cys 
50 ' 55 60 

Phe Glu Thr Tyr Ser Asp Leu Ser Asp Pro Ser Gly Trp Met Val Gin 
65 70 75 80 

Phe Gly Gin Leu Thr Ser Met Pro Ser Phe Trp Ser Leu Gin Ala Tyr 
85 90 95 

Tyr Thr Arg Tyr Phe Val Ser Asn lie Tyr Leu Ser Pro Arg Tyr Leu 
100 105 110 

Gly Asn Ser Pro Tyr Asp lie Ala Leu Val Lys Leu Ser Ala Pro Val 
115 120 125 

Thr Tyr Thr Lys His lie Gin Pro lie Cys Leu Gin Ala Ser Thr Phe 
130 135 140 

Glu Phe Glu Asn Arg Thr Asp Cys Trp Val Thr Gly Trp Gly Tyr lie 
145 150 155 160 

Lys Glu Asp Glu Ala Leu Pro Ser Pro His Thr Leu Gin Glu Val Gin" 
165 170 175 

Val Ala lie lie Asn Asn Ser Met Cys Asn His Leu Phe Leu Lys Tyr 
180 185 190 
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Ser Phe Arg Lys Asp lie Phe Gly Asp Met Val Cys Ala Gly Asn Ala 
195 200 205 

Gin Gly Gly Lys Asp Ala Cys Phe Gly Asp Ser Gly Gly Pro Leu Ala 
210 215 220 

Cys Asn Lys Asn Gly Leu Trp Tyr Gin lie Gly Val Val Ser Trp Gly 
225 230 235 240 

Val Gly Cys Gly Arg Pro Asn Arg Pro Gly Val Tyr Thr Asn lie Ser 
245 250 255 

His His Phe Glu Trp lie Gin Lys Leu Met Ala Gin Ser Gly Met Ser 
260 265 270 

Gin 



<210> 72 

<211> 35 

<212> PRT 

<213> Homo sapiens 

<400> 72 

Pro Gly Leu Gly Val Gly Arg Trp Val Pro Gly Phe His Pro Gly Cys 
15 10 15 

Val Ser Leu Ser Trp Gly Ala Ala Gin Ser Gly Lys Lys Ser Pro Gly 
20 25 30 

Gly Leu Gly 
35 

<210> 73 

<211> 32 

<212> PRT 

<213> Homo sapiens 

<400> 73 

Leu Gly Gly Cys Gly Val Pro Gly Phe His Gin Gly Cys Val Cys Leu 
15 10 15 

Pro Arg Gly Ala Ser Lys Arg Gly Lys Lys Ser Thr Gly Gly Trp Gly 
20 25 30 



<210> 74 

<211> 66 

<212> PRT 

<213> Homo sapiens 

<400> 74 

Arg Arg Leu Gly Val Lys Lys Phe Gly Ser Glu Phe Val Arg Ala Gly 
15 10 15 

Asn lie lie Val Arg Gin Arg Gly Thr Lys Met His Pro Gly Asn Asn 
20 25 30 

Val Gly Met Gly Lys Asp His Thr Leu Tyr Ala Leu lie Asp Gly Val 
35 40 45 

Val Lys Phe Glu His Lys Asp Arg Asn Arg Lys Lys Val Ser Val Val 
50 55 60 
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Ser Gin 
65 

<210> 75 
<211> 71 
<212> PRT 

<213> Homo sapiens 
<400> 75 

Arg Arg Gin Gly lie Lys Lys Met Glu Gly His Tyr Val His Ala Gly 
15 10 15 

Asn lie lie Ala Thr Gin Arg His Phe Arg Trp His Pro Gly Ala His 
20 25 30 

Val Gly Val Gly Lys Asn Lys Cys Leu Tyr Ala Leu Glu Glu Gly lie 
35 40 45 

Val Arg Tyr Thr Lys Glu Val Tyr Val Pro His Pro Arg Asn Thr Glu 
50 55 60 

Ala Val Asp Leu lie Thr Arg 
65 70 

<210> 76 
<211> 58 
<212> PRT 

<213> Homo sapiens 
<400> 76 

Arg Arg Gin Gly lie Lys Lys Met Glu Gly His Tyr Val His Ala Gly 
15 10 15 

Asn lie lie Ala Thr Gin Arg His Phe Arg Trp His Pro Gly Ala His 
20 25 30 

Val Gly Val Gly Lys Asn Lys Cys Leu Tyr Ala Leu Glu Glu Gly lie 
35 40 45 

Val Arg Tyr Thr Lys Glu Val Tyr Val Pro 
50 55 

<210> 77 
<211> 97 
<212> PRT 

<213> Homo sapiens 
<400> 77 

Thr Trp Leu Gly Val Trp Gly Val Arg Thr Met Gin Ala Arg Gly Phe 
15 10 15 

Gly Ser Asp Gin Ser Glu Asn Val Asp Arg Gly Ala Gly Ser lie Arg 
20 25 30 

Glu Ala Gly Gly Ala Phe Gly Lys Arg Glu Gin Ala Glu Glu Glu Arg 
35 40 45 

Tyr Phe Arg Ala Gin Ser Arg Glu Gin Leu Ala Ala Leu Lys Lys His 
50 55 60 

His Glu Glu Glu lie Val His His Lys Lys Glu lie Glu Arg Leu Gin 
65 70 75 80 

Lys Glu lie Glu Arg His Lys Gin Lys He Lys Met Leu Lys His Asp 
85 90 95 
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Asp 

<210> 78 

<211> 243 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (127) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 78 

Met Val Tyr Lys Thr Leu Phe Ala Leu Cys lie Leu Thr Ala Gly Trp 
15 10 15 

Arg Val Gin Ser Leu Pro Thr Ser Ala Pro Leu Ser Val Ser Leu Pro 
20 25 30 

Thr Asn He Val Pro Pro Thr Thr He Trp Thr Ser Ser Pro Gin Asn 
35 40 45 

Thr Asp Ala Asp Thr Ala Ser Pro Ser Asn Gly Thr His Asn Asn Ser 
50 55 60 

Val Leu Pro Val Thr Ala Ser Ala Pro Thr Ser Leu Leu Pro Lys Asn 
65 70 75 80 

He Ser He Glu Ser Arg Glu Glu Glu He Thr Ser Pro Gly Ser Asn 
85 90 95 

Trp Glu Gly Thr Asn Thr Asp Pro Ser Pro Ser Gly Phe Ser Ser Thr 
100 105 110 

Ser Gly Gly Val His Leu Thr Thr Thr Leu Glu Glu His Ser Xaa Gly 
115 120 125 

Thr Pro Glu Ala Gly Val Ala Ala Thr Leu Ser Gin Ser Ala Ala Glu 
130 135 140 

Pro Pro Thr Leu lie Ser Pro Gin Ala Pro Ala Ser Ser Pro Ser Ser 
145 150 155 160 

Leu Ser Thr Ser Pro Pro Glu Val Phe Ser Ala Ser Val Thr Thr Asn 
165 170 175 

His Ser Ser Thr Val Thr Ser Thr Gin Pro Thr Gly Ala Pro Thr Ala 
180 185 190 

Pro Glu Ser Pro Thr Glu Glu Ser Ser Ser Asp His Thr Pro Thr Ser 
195 200 205 

His Ala Thr Ala Glu Pro Val Pro Gin Glu Lys Thr Pro Pro Thr Thr 
210 215 220 

Val Ser Gly Lys Val Met Cys Glu Leu He Asp Met Glu Thr Thr Thr 
225 230 235 240 

Thr Phe Pro 



<210> 79 

<211> 34 

<212> PRT 

<213> Homo sapiens 
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<220> 

<221> SITE 
<222> (17) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (23) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (26) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 79 

Val Pro Ser Pro Ser Pro Ala Leu Gly Pro Pro Gly Phe Glu Asp Tyr 
15 10 15 

Xaa Pro Pro Ser His Pro Xaa Pro Pro Xaa Ala Ser Ser Pro Thr Met 
20 25 30 

lie Pro 



<210> 80 
<211> 34 
<212> PRT 

<213> Homo sapiens 
<400> 80 

Val Pro Ser Leu Gin Pro Gin Thr Arg Pro Pro Gly Leu His Cys Ala 
15 10 15 

Phe Pro Asn Ser His Pro Phe Leu Pro Gly Val Leu Cys Ser Thr Pro 
20 25 30 

Leu Pro 



<210> 81 
<211> 62 
<212> PRT 

<213> Homo sapiens 
<400> 81 

Cys Leu His Arg Arg Phe Thr Leu Phe Leu Gin Ala lie Thr Ala Asp 
15 10 15 

lie Ser Trp Cys Tyr Pro Gin Thr Ala Thr Leu Asn Ser Leu Leu Glu 
20 25 30 

Trp lie Asp Asp Leu Cys Trp Gin Gly Thr Leu Gin Tyr Phe His Pro 
35 40 45 

Asp Glu Val Leu Phe Phe Thr Phe lie Leu Thr Leu lie Leu 
50 55 60 

<210> 82 
<211> 62 
<212> PRT 

<213> Homo sapiens 
<400> 82 

Cys Pro Ser Trp His Phe Thr Leu Phe Leu His Cys lie Thr Glu Asn 
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15 10 15 

Leu Ser Trp Ser Tyr Pro Glu His Pro Thr Leu Thr Ala Phe Leu Asp 
20 25 30 

Trp lie Thr Asn Leu lie Phe Gin Gly Asp Leu Gin Glu Phe Thr Pro 
35 40 45 

Asp Glu Ala Glu Phe Phe Thr Phe Thr Leu Ala Leu Cys Leu 
50 55 60 

<210> 83 
<211> 273 
<212> PRT 

<213> Homo sapiens 
<400> 83 

Tyr Ala Leu Leu Phe Gly Glu Ser Val Leu Asn Asp Ala Val Ala lie 
15 10 15 

Val Leu Ser Ser Ser lie Val Ala Tyr Gin Pro Ala Gly Leu Asn Thr 
20 25 30 

His Ala Phe Asp Ala Ala Ala Phe Phe Lys Ser Val Gly lie Phe Leu 
35 40 45 

Gly He Phe Ser Gly Ser Phe Thr Met Gly Ala Val Thr Gly Val Asn 
50 55 60 

Ala Asn Val Thr Lys Phe Thr Lys Leu His Cys Phe Pro Leu Leu Glu 
65 70 75 80 

Thr Ala Leu Phe Phe Leu Met Ser Trp Ser Thr Phe Leu Leu Ala Glu 
85 90 95 

Ala Cys Gly Phe Thr Gly Val Val Ala Val Leu Phe Cys Gly He Thr 
100 105 110 

Gin Ala His Tyr Thr Tyr Asn Asn Leu Ser Val Glu Ser Arg Ser ,Arg 
115 120 125 

Thr Lys Gin Leu Phe Glu Val Leu His Phe Leu Ala Glu Asn Phe He 
130 135 140 

Phe Ser Tyr Met Gly Leu Ala Leu Phe Thr Phe Gin Lys His Val Phe 
145 150 155 160 

Ser Pro He Phe He He Gly Ala Phe Val Ala He Phe Leu Gly Arg 
165 170 175 

Ala Ala His He Tyr Pro Leu Ser Phe Phe Leu Asn Leu Gly Arg Arg 
180 185 190 

His Lys He Gly Trp Asn Phe Gin His Met Met Met Phe Ser Gly Leu 
195 200 205 

Arg Gly Ala Met Ala Phe Ala Leu Ala He Arg Asp Thr Ala Ser Tyr 
210 215 220 

Ala Arg Gin Met Met Phe Thr Thr Thr Leu Leu He Val Phe Phe Thr 
225 230 235 240 

Val Trp He He Gly Gly Gly Thr Thr Pro Met Leu Ser Trp Leu Asn 
245 250 255 

He Arg Val Gly Val Glu Glu Pro Ser Glu Glu Asp Gin Asn Glu His 
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260 265 270 



His 



<210> 84 

<211> 275 

<212> PRT 

<213> Homo sapiens 

<400> 84 

Tyr Thr Leu Leu Phe Gly Glu Ser Val Leu Asn Asp Ala Val Ala He 
15 10 15 

Val Leu Thr Tyr Ser He Ser He Tyr Ser Pro Lys Glu Asn Pro Asn 
20 25 30 

Ala Phe Asp Ala Ala Ala Phe Phe Gin Ser Val Gly Asn Phe Leu Gly 
35 40 45 

He Phe Ala Gly Ser Phe Ala Met Gly Ser Ala Tyr Ala He He Thr 
50 55 60 

Ala Leu Leu Thr Lys Phe Thr Lys Leu Cys Glu Phe Pro Met Leu Glu 
65 70 75 80 

Thr Gly Leu Phe Phe Leu Leu Ser Trp Ser Ala Phe Leu Ser Ala Glu 
85 90 95 

Ala Ala Gly Leu Thr Gly He Val Ala Val Leu Phe Cys Gly Val Thr 
100 105 110 

Gin Ala His Tyr Thr Tyr Asn Asn Leu Ser Ser Asp Ser Lys He Arg 
115 120 125 

Thr Lys Gin Leu Phe Glu Phe Met Asn Phe Leu Ala Glu Asn Val He 
130 135 140 

Phe Cys Tyr Met Gly Leu Ala Leu Phe Thr Phe Gin Asn His He Phe 
145 150 155 160 

Asn Ala Leu Phe He Leu Gly Ala Phe Leu Ala lie Phe Val Ala Arg 
165 170 175 

Ala Cys Asn He Tyr Pro Leu Ser Phe Leu Leu Asn Leu Gly Arg Lys 
180 185 190 

Gin Lys He Pro Trp Asn Phe Gin His Met Met Met Phe Ser Gly Leu 
195 200 205 

Arg Gly Ala He Ala Phe Ala Leu Ala He Arg Asn Thr Glu Ser Gin 
210 215 220 

Pro Lys Gin Met Met Phe Thr Thr Thr Leu Leu Leu Val Phe Phe Thr 
225 230 235 240 

Val Trp Val Phe Gly Gly Gly Thr Thr Pro Met Leu Thr Trp Leu Gin 
245 250 255 

He Arg Val Gly Val Asp Leu Asp Glu Asn Leu Lys Glu Asp Pro Ser 
260 265 270 

Ser Gin His 
275 



<210> 85 
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<211> 56 
<212> PRT 

<213> Homo sapiens 
<400> 85 

Arg Pro Trp Leu Trp Ala Ser Ala Arg Trp Trp Gly Gin Ala Pro Cys 
15 10 15 

Thr Ala Val Thr Cys Cys Ser Leu Pro Gly Ser Leu Gly Leu Ala Tyr 
20 25 30 

Pro Arg Arg Val Ala Cys Ser Cys Ser Pro Leu Leu Trp Leu Leu Pro 
35 40 45 

Pro His Trp Ala Ala Leu Gly Trp 
50 55 

<210> 86 
<211> 61 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (47) 

<223> Xaa equals stop translation 
<400> 86 

Arg Leu Trp Leu Trp Cys Leu Ala Leu Pro Trp Gly His Phe Pro Cys 
15 10 15 

lie Cys Val Gly Met Ser Ser Pro Gly Leu Phe Gly Ser Thr Gly Ser 
20 25 30 

Ala Cys Pro Pro Gly Phe Leu Cys Cys His Ser Pro Leu Tyr Xaa Ser 
35 40 45 

Leu Ser Asp Leu Gin Pro Gin Trp Ala Phe Cys Leu Trp 
50 55 60 

<210> 87 
<211> 46 
<212> PRT 

<213> Homo sapiens 
<400> 87 

Cys Pro Ala Pro Ser Gly Thr Ala Arg Arg Arg Cys lie Val Ser Arg 
15 10 15 

Arg Ser Arg Ala Thr Arg Ser Arg Ser Ser Thr Ser Arg lie Ala Thr 
20 25 30 

Pro Arg Arg Leu Arg Ser Gly Thr Trp Pro Arg Ser Pro Ala 
35 40 45 

<210> 88 
<211> 47 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (16) 

<223> Xaa equals any of the naturally occurring L-amino acids 



<220> 
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<221> SITE 
<222> (21) 

<223> Xaa equals stop translation 
<400> 88 

Cys His Val Pro Ala Gly Ser Ala Gin Ala Gin Cys lie Phe Ser Xaa 
15 10 15 

Leu Ala Ala Leu Xaa lie Ala Ala Gly Arg Ala Phe Leu His Leu His 
20 25 30 

Ser Pro Tyr Arg Met Arg Pro Lys Thr Trp Pro Arg Tyr Lys Ala 
35 40 45 

<210> 89 

<211> 293 

<212> PRT 

<213> Homo sapiens 

<400> 89 

Pro Gin Arg Val Lys Val Val Glu Val Gly Pro Arg Asp Gly Leu Gin 
15 10 15 

Asn Glu Lys Ser Val Val Pro Thr Pro Val Lys lie Arg Leu lie Asp 
20 25 30 

Met Leu Ser Glu Thr Gly Leu Pro Val lie Glu Ala Thr Ser Phe Val 
35 40 45 

Ser Pro Arg Trp Val Pro Gin Met Ala Asp His Ala Glu Val Met Gin 
50 55 60 

Gly lie Asn Lys Leu Pro Gly Val Ser Tyr Pro Val Leu Thr Pro Asn 
65 70 75 80 

Leu Lys Gly Phe Gin Ala Ala Val Ala Ala Gly Ala Lys Glu Val Ser 
85 90 95 

lie Phe Gly Ala Ala Ser Glu Leu Phe Thr Lys Lys Asn lie Asn Cys 
100 105 110 

Ser lie Glu Glu Ser Leu Glu Arg Phe Ser Glu Val Met Asn Ala Ala 
115 120 125 

Arg Ala Ala Ser lie Pro Val Arg Gly Tyr Val Ser Cys Val Leu Gly 
130 135 140 

Cys Pro Tyr Glu Gly Asn lie Ser Ala Ala Lys Val Ala Glu Val Ser 
145 150 155 160 

Lys Lys Met Tyr Ser Met Gly Cys Tyr Glu lie Ser Leu Gly Asp Arg 
165 170 175 

He Gly He Gly Thr Pro Gly Ser Met Lys Glu Met Leu Ala Ala Val 
180 185 190 

Met Lys Glu Val Pro Val Gly Ala Leu Ala Val His Cys His Asp Thr 
195 200 205 

Tyr Gly Gin Ala Leu Ala Asn He Leu Val Ala Leu Gin Met Gly Val 
210 215 220 

Ser Val Val Asp Ala Ser Val Ala Gly Leu Gly Gly Cys Pro Tyr Ala 
225 230 235 240 

Gin Gly Ala Ser Gly Asn Val Ala Thr Glu Asp Leu Val Tyr Met Leu 



WO 01/23547 



PCTAJS00/26337 



42 

245 250 255 

Asn Gly Leu Gly lie His Thr Gly Val Asp Leu Gin Lys Leu Met Asp 
260 265 270 

Thr Gly Thr Phe lie Cys Asn Ala Leu Asn Arg Arg Thr Asn Ser Lys 
275 280 285 

Val Ser Gin Ala Ala 
290 

<210> 90 

<211> 293 

<212> PRT 

<213> Homo sapiens 

<400> 90 

Pro Glu Phe Val Lys lie Val Glu Val Gly Pro Arg Asp Gly Leu Gin 
15 10 15 

Asn Glu Lys Val lie Val Pro Thr Asp He Lys He Glu Phe He Asn 
20 25 30 

Arg Leu Ser Gin Thr Gly Leu Ser Val He Glu Val Thr Ser Phe Val 
35 40 45 

Ser Ser Arg Trp Val Pro Gin Met Ala Asp His Thr Glu Val Met Lys 
50 55 60 

Gly He His Gin Tyr Pro Gly Val Arg Tyr Pro Val Leu Thr Pro Asn 
65 70 75 80 

Leu Gin Gly Phe His His Ala Val Ala Ala Gly Ala Thr Glu lie Ser 
85 90 95 

Val Phe Gly Ala Ala Ser Glu Ser Phe Ser Lys Lys Asn He Asn Cys 
100 105 110 

Ser lie Glu Glu Ser Met Gly Lys Phe Glu Glu Val Val Lys Ser Ala 
115 120 125 

Arg His Met Asn He Pro Ala Arg Gly Tyr Val Ser Cys Ala Leu Gly 
130 135 140 

Cys Pro Tyr Glu Gly Ser He Thr Pro Gin Lys Val Thr Glu Val Ser 
145 150 155 160 

Lys Lys Leu Tyr Gly Met Gly Cys Tyr Glu He Ser Leu Gly Asp Thr 
165 170 175 

He Gly Val Gly Thr Pro Gly Ser Met Lys Arg Met Leu Glu Ser Val 
180 185 190 

Met Lys Glu He Pro Pro Gly Ala Leu Ala Val His Cys His Asp Thr 
195 200 205 

Tyr Gly Gin Ala Leu Ala Asn He Leu Thr Ala Leu Gin Met Gly He 
210 215 220 

Asn Val Val Asp Ser Ala Val Ser Gly- Leu Gly Gly Cys Pro Tyr Ala 
225 230 235 240 

Lys Gly Ala Ser Gly Asn Val Ala Thr Glu Asp Leu lie. Tyr Met Leu 
245 250 255 

Asn Gly Leu Gly Leu Asn Thr Gly Val Asn Leu Tyr Lys Val Met Glu 
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260 265 270 

Ala Gly Asp Phe lie Cys Lys Ala Val Asn Lys Thr Thr Asn Ser Lys 
275 280 285 

Val Ala Gin Ala Ser 
290 

<210> 91 

<211> 132 

<212> PRT 

<213> Homo sapiens 

<400> 91 

Val He Gin Pro Asp Lys Ser Val Ser Val Ala Ala Gly Glu Ser Ala 
15 10 15 

He Leu His Cys Thr Val Thr Ser Leu He Pro Val Gly Pro He Gin 
20 25 30 

Trp Phe Arg Gly Ala Gly Pro Ala Arg Glu Leu He Tyr Asn Gin Lys 
35 40 45 

Glu Gly His Phe Pro Arg Val Thr Thr Val Ser Glu Ser Thr Lys Arg 
50 55 60 

Glu Asn Met Asp Phe Ser He Ser He Ser Asn He Thr Pro Ala Asp 
65 70 75 80 

Ala Gly Thr Tyr Tyr Cys Val Lys Phe Arg Lys Gly Ser Pro Asp Thr 
85 90 95 

Glu Phe Lys Ser Gly Ala Gly Thr Glu Leu Ser Val Arg Ala Lys Pro 
100 105 110 

Ser Ala Pro Val Val Ser Gly Pro Ala Ala Arg Ala Thr Pro Gin His 
115 120 125 

Thr Val Ser Phe 
130 

<210> 92 
<211> 136 
<212> PRT 

<213> Homo sapiens 
<400> 92 

Val Gin Gin Thr Glu Met Ser Gin Thr Val Ser Thr Gly Glu Ser He 
15 10 15 

He Leu Ser Cys Ser Val Pro Asn Thr Leu Pro Asn Gly Pro Val Leu 
20 25 30 

Trp Phe Lys Gly Thr Gly Pro Asn Arg Lys Leu He Tyr Asn Phe Lys 
35 40 45 

Gin Gly Asn Phe Pro Arg Val Lys Glu He Gly Asp Thr Thr Lys Pro 
50 55 60 

Gly Asn Thr Asp Phe Ser Thr Arg He Arg Glu He Ser Leu Ala Asp 
65 70 75 80 

Ala Gly Thr Tyr Tyr Cys Val Lys Phe He Lys Gly Arg Ala He Lys 
85 90 95 

Glu Tyr Gin Ser Gly Arg Gly Thr Gin Val Phe Val Thr Val Ser Tyr 
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100 105 110 

Ser Ser Arg Ser Gin Lys Ser Glu lie Cys lie Ser Gly Leu Lys Ser 
115 120 125 

Arg His Gin Gin Asn Cys Ser Phe 
130 135 

<210> 93 
<211> 196 
<212> PRT 

<213> Homo sapiens 
<400> 93 

Phe Gly Trp Arg Gly Gly Phe Leu Leu Phe Gly Gly Leu Leu Leu His 
15 10 15 

Cys Cys Ala Cys Gly Ala Val Met Arg Pro Pro Pro Gly Pro Gin Pro 
20 25 30 

Arg Pro Asp Pro Ala Pro Pro Gly Gly Arg Ala Arg His Arg Gin Leu 
35 40 45 

Leu Asp Leu Ala Val Cys Thr Asp Arg Thr Phe Met Val Tyr Met Val 
50 55 60 

Thr Lys Phe Leu Met Ala Leu Gly Leu Phe Val Pro Ala lie Leu Leu 
65 70 75 80 

Val Asn Tyr Ala Lys Asp Ala Gly Val Pro Asp Ala Glu Ala Ala Phe 
85 90 95 

Leu Leu Ser lie Val Gly Phe Val Asp lie Val Ala Arg Pro Ala Cys 
100 105 110 

Gly Ala Leu Ala Gly Leu Gly Arg Leu Arg Pro His Val Pro Tyr Leu 
115 120 125 

Phe Ser Leu Ala Leu Leu Ala Asn Gly Leu Thr Asp Leu lie Ser Ala 
130 135 140 

Arg Ala Arg Ser Tyr Gly Thr Leu Val Ala Phe Cys lie Ala Phe Gly 
145 150 155 160 

Leu Ser Tyr Gly Met Val Gly Ala Leu Gin Phe Glu Val Leu Met Ala 
165 170 175 

Thr Val Gly Ala Pro Arg Phe Pro Ser Ala Leu Gly Leu Val Leu Leu 
180 185 190 

Val Glu Ala Val 
195 

<210> 94 
<211> 186 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (154) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 94 

Tyr Ala Trp Arg Gly Ser Leu Leu Leu Val Ser Ala Leu Ser Leu His 
15 10 15 
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Leu Val 

Pro Ala 

Gly Pro 
50 

Tyr Phe 
65 

Trp Asp 

Asp Leu 

Gly Pro 

Ser Leu 
130 

Leu Ala 
145 

Phe Ser 
Leu Gly 



Ala Cys 
20 

Val Gly 
35 

Phe Leu 

lie Pro 

Pro Leu 

Val Gly 
100 

Val Thr 
115 

Ala Leu 
Val Ala 
Val Leu 



Leu Leu 
180 



Gly Ala Leu 

Gly Pro Arg 

Arg Tyr Thr 
55 

Tyr Leu His 
. 70 

Pro Ala Ala 
85 

Arg Val Val 
Arg Leu Leu 



Phe Pro Val 
135 

Tyr Gly Phe 
150 

Pro Glu Leu 
165 

Gin Met lie 



Leu Arg 
25 

Ala Gin 
40 



Pro Pro Ser Leu 



Leu Thr 



Val Ala Leu Thr 
Leu Val 
Phe Leu 



Ala His 
75 



Ser Gly 
105 

Met Leu 
120 

Ala Gin 
Thr Ser 
lie Gly 



Glu Ser 
185 



Leu Ser 
90 

Trp Leu 

Trp Thr 

Ala Pro 

Xaa Ala 
155 

Thr Arg 
170 

He 



Ser Leu, 
45 

Leu He 
60 

Leu Gin 

Val Val 

Gly Asp 

Thr Leu 
125 

Thr Ala 
140 

Leu Ala 
Arg He 



Ala Glu Asp* 
30 

Leu His His 

Asn .Thr .Gly 
*— * . * 

Asp Leu Asp 
80 

Ala He Ser 
95 

Ala Val Pro 
110 

Thr Gly Val 
Leu Val Ala 



Pro Leu Ala 
160 

Tyr Cys Gly 
175 
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